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DEVOTED  TO  THE  8CISMCE  AND  ART  OF  THE 

MORSE  AMERICAN  TELEGRAPH. 
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Art.  I.— THE  AHERICJUI  ELECTRO-IAeNETIC  TELEGRAPH. 

Bt  Hon.  Amos  Kendall. 

Anlkctractfrom  an  Argument  suhmitted  to  the  Supreme  Court  of  thjt 

United  States. 

Seldom,  if  ever,  has  a  more  important  case  been  brought  be- 
fore the  Supreme  Court  of  the  United  States  for  its  decision. 

It  is  important  on  account  of  the  pecuniary  interests  in- 
volved in  it ;  it  is  important  as  involving  the  fame  of  a  dis- 
tinguished citizen,  and  through  him,  to  some  extent,  the  fame 
of  our  common  country.  It  is  transcendently  important  in  the 
principles  of  patent  law  which  it  presents  for  final  decision  by 
this  tribunal. 

It  is  now  to  be  tested  whether  Prof.  Morse  is  to  share  the 
fate  of  so  many  distinguished  inventors,  who  have  gone  before 
him ;  whether  individuals  or  the  public,  eager  to  possess  the 
fi-uits  of  his  mental  labor  before  they  rightfully  become  public 

fToperty,  shall  be  permitted  to  gratify  their  cupidity ;  wnether 
*rof.  Morse,  like  the  inventor  of  the  cotton  gin,  is  to  lose  the 
profits  of  his  invention,  while  thousands  of  his  instruments, 
the  originality  of  which  no  man  doubts,  resound  throughout 
the  land,  almost  in  the  presence  of  the  tribunal  which  must  de- 
cide upon  his  patents. 

It  is  now  to  be  tested,  whether  American  courts  are  here- 
after to  consider  patent  privileges  as  the  price  paid  by  the  Gov- 
ernment for  the  firuits  of  mental  labor,  to  be  held  as  sacred 
fiom  piracy,  theft,  or  trespass,  as  any  other  species  of  private 
property ;  or  whether,  like  the  English  courts  for  a  long  period, 
now  happily  at  an  end,  they  are  still  to  confound  them  with 


2  shaffner's  telegbaph  companion. 

odious  monopolies,  of  what,  before  the  issue  of  the  special 
grants,  had  become  the  property  of  the  public. 

It  is  now  to  be  tested,  whether  American  courts,  as  the 
English  courts  so  long  did,  are  hereafter  to  look  to  machinery 
or  instrumentalities  as  the  only  objects  to  be  protected  by  pa- 
tents, and  avail  themselves  of  errors  or  variances  in  structure 
or  description,  not  fatal  to  the  result,  for  the  purpose  of  annul- 
ling patent  rights ;  or  whether  they  shall  look  through  the  means 
to  the  end,  as  the  real  object  of  protection,  and  in  their  decis- 
ions secure  the  results  to  the  inventor,  if  arrived  at  by  any  mode 
intelligibly  described  by  him,  especially  if  the  process  be  new. 
We  confidently  assert,  that  if  this  Court  come  up  to  the  prin- 
ciples established  by  the  highest  courts  in  England,  enough  is 
admitted  by  our  adversaries  to  entitle  us  to  a  decree  in  our 
favor. 

A  leading  principle  decided  in  England  is,  that  when  an  in- 
ventor has  by  a  new  principle,  or  a  new  application  of  a  known 
principle,  power  or  substance,  producea  a  new  result,  or  an 
improved  result,  and  has  intelligibly  described  the  manner  in 
which  he  uses  those  means,  they  being  of  his  own  invention, 
and  has  patented  his  means,  nobody  can  deprive  him  of  the 
exclusive  use  of  his  new  principle,  or  new  application,  or  new 
result,  by  any  improved  or  different  means. 

At  page  11  of  Mr.  Chase's  printed  argument,  he  asks, 
'*What  Morse  actually  invented?"  and  he  proceeds  to  reply, 
"5e  invented  the  first  practically  useful  MABKING  Telegraplu^^ 
"The  evidence  in  this  case,"  says  he,  "I  freely  admit  must 
satisfy  the  Court,  that  though  his  patent  and  the  practical  appli- 
cation of  his  invention,  were  subsequent  in  date  to  some  for- 
eign patents  and  to  the  actual  construction*  of  some  foreign 
telegraphs,  still,  his  was  the  first  practically  useful  marking 
telegraph.  For  that  tdegraph,  beyond  a  doubtj  he  was  entitled  to  a 
patent 

It  is  also  admitted,  that  Morse  invented  the  means  by  which 
this  new  and  useful  result  was  accomplished.  "Morse,"  says 
the  learned  counsel,  "attached  a  marker  to  the  armature  of  the 
magnet.  He  brought  the  paper  and  its  revolving  cylinder 
within  the  stroke  of  the  marker.  He  adopted  a  contrivance  for 
withdrawing  the  marker  from  contact  with  the  paper  at .  the 
instant  of  the  cessation  of  the  magnetic  impulse.  The  combina- 
tion of  these  contrivances,  with  the  known  means  of  operation 
from  the  distant  station,  enabled  him  to  produce  marks  at  a 
distance,  &c." 

Again:  "It  occurred  to  him  [Morse]  that  the  motion  which 
previous  discoverers  and  inventors  had  been  able  to  produce  by 
means  of  electro-magnetism,  might  be  made  to  mark  dots  and 
hDri25ontal  lines.    A  simple  contrivance  sufficed  for  thisJ^ 
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Though  we  by  no  means  concede,  that  these  admissions 
cover  all  of  Morse's  invention,  or  any  considerable  part  of  it, 
yet  they  cover  enough  to  secure  to  him  not  only  those  means, 
but  the  new  result  obtained  by  their  use.  Having  been  ihefirst 
to  invent  a  practically  useful  marking  Electro-magnetic  Tele- 
praph  by  any  contrivances,  however  simple,  which  "  occurred 
to  him,"  or  were  by  him  invented,  and  which  he  has  intelligibly 
described  in  his  patent,  he  is  entitled  to  the  exclusive  use  of 
marking  for  telegraphic  purposes  by  any  mode  in  which  Electro- 
Magnetism  is  the  essential  agent.  There  are  in  fact  two  distinct 
grounds  on  which  his  general  claim  rests. 

First  He  makes  a  new  application  of  a  known  power  to  pro- 
duce a  useful  result. 

Secondly.  He  produces  a  useful  result  never  before  produced 
by  any  power. 

But  for  one  branch  of  our  argument  the  two  may  be  re- 
solved into  one, — a  new  result  produced  by  a  new  application  of  a 
knmvn  powers — a  result  which  our  adversaries  admit  to  be  new, 
and  produced  by  means  of  contrivances  which  they  admit  to 
be  his. 

There  are  many  cases  in  the  English  books  tending  to  estab- 
lish the  principle  that  an  inventor,  who  has  produced  a  new, 
result  or  a  result  in  any  degree  useful  by  a  new  application  of  a 
known  agent,  may,  by  giving  to  the  public  an  intelligible  descrip- 
tion of  the  means  he  uses,  those  means  being  of  his  own  inven- 
tion, secure  to  himself,  through  a  patent  for  the  means,  an  exclu- 
sive right  to  the  new  application  and  its  result  against  inter- 
ference by  any  other  means.  The  leading  case,  and  the  only 
one  it  is  necessary  to  present  in  any  detail,  is  that  of  Neilson's 
Patent  for  what  was  called  the  Eot  Air  Bla>sL 

Cold  air  injected  by  a  bellows  had  previously  been  used  to 
produce  heat  in  furnaces  employed  in  the  production  and  manu- 
facture of  iron.  Neilson  perceived  that  a  large  portion  of  the 
heat  generated  in  the  furnace  was  absorbed  in  heating  the  cold 
air,  and  he  conceived  the  idea  that  if  the  air  could  be  heated 
before  it  went  into  the  furnace,  the  heat  of  the  furnace-fire  ab- 
sorbed in  that  process  would  be  saved,  by  which  means  the 
furnace  could  be  made  much  hotter.  To  carry  out  his  idea,  he 
constructed  and  patented  a  clumsy  iron  box  placed  between  the 
blower  and  furnace  through  which  the  air  must  pass,  and  under 
the  box  he  put  a  fire  to  heat. the  air  in  its  transit. 

His  patent  was  denominated  a  patent  "^br  ike  improved  appli- 
cation of  air  to  produce  heat  in  fires^  forges^  and  furnaces  where 
bdbws  or  other  blowing  apparatus  are  required"  the  only  instru 
mentality  described  being  the  iron  box  with  a  fire  under  it  be- 
tween the  blower  and  the  furnace. 
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The  discovery  proved  to  be  of  vast  public  utility,  and  his  mode 
of  heating  the  air  was  greatly  improved  by  various  devices, 
among  which  was  the  substitution  of  iron  pipes  for  his  clumsy 
iron  box.  The  parties  who  had  substituted  other  modes  for 
heating  the  air,  maintained,  as  the  appellants  in  this  case  do,  that 
Neilson's  patent  was  for  his  mode  of  heating  the  air  only^  and  as 
they  used  different  modes,  they  were  not  infringers. 

Neilson  on  the  other  hand  maintained,  that  being  the  first  to 
conceive  the  idea,  and  having  rendered  it  useful  by  one  mode  of 
his  own  invention,  he  was  entitled  to  the  exclusive  right  of  using 
the  hot  blast  by  all  modes  during  the  existence  of  his  patent 
The  opposing  counsel  in  that  case,  as  our  adversaries  do  in  this, 
insisted  that  the  patentee  was  entitled  only  to  the  mode  described 
in  his  patent,  that  a  patent  covering  all  modes  would  be  a  pa- 
tent for  a  principle ;  and  they  were  alert,  as  our  adversaries  are 
in  this  case,  to  point  out  how  very  little  the  patentee  had  invented. 
And  little  indeed  it  was  in  that  case.  The  manufacture  of  iron 
was  old ;  the  furnace  was  old ;  the  fuel  was  old ;  the  blower  was 
old ;  hot  air  was  old ;  iron  boxes  were  old; — not  a  single  new 
thing  was  used  by  him — nothing  equal  to  the  "  simplest  contri- 
vance" in  Morse's  Telegraph.  He  did  nothing  whatever  in  the 
way  of  invention,  but  to  put  a  few  old  things  together,  and  that 
not  in  a  very  satisfactory  manner. 

The  reported  litigation  upon  this  patent  occupies  upwai'ds 
of  150  pages  in  Webster's  Reports  of  ratent  Cases.  It  was  con- 
tested with  all  the  talents,  zeal  and  perseverance  which  unlimited 
means  could  command:  after  appearing  in  various  shapes  in 
the  English  Courts,  a  case  involvmg  its  validity  and  extent  went 
by  appeal  from  the  Court  of  Sessions  in  Scotland  up  to  the 
House  of  Lords. 

A  long,  lucid,  and  most  able  charge  was  given  to  the  jury 
by  the  Court  below,  to  which  exceptions  were  taken ;  and 
upon  those  exceptions,  the  case  was  taken  up.  To  show  dis- 
tinctly that  the  House  of  Lords  decided  upon  the  question  now 
at  issue,  we  are  obliged  to  quote  somewnat  extensively  from 
this  charge  to  the  jury.  In  that  address  the  learned  Judge  spoke 
as  follows,  viz. : 

"  It  is  quite  true  that  a  patent  cannot  be  taken  out  solely  for 
an  abstract  philosophical  principle :  for  instance,  for  any  law  of 
nature,  or  any  propertv  of  matter  apart  from  any  mode  of  turn- 
ing it  to  account  m  tne  practical  operations  of  manufacture,  or 
to  the  business,  and  arts,  and  utilities  of  life.  The  mere  discov- 
ery of  such  a  principle  is  not  an  invention,  in.  the  patent-law 
sense  of  the  term.  Stating  such  a  principle  in  a  patent  mav  be 
a  promulgation  of  the  principle,  but  it  is  no  application  of  the 
principle  to  any  practical  purpose ;  and  without  that  application 
of  the  principle  to  a  practical  object  and  end,  and  without  the 
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application  of  it  to  human  industry,  or  to  the  purposes  of  hu- 
man enjoyment,  a  person  cannot,  in  the  abstract,  appropriate  a 
principle  to  himself.  But  a  patent  will  be  good,  though  the 
subject  of  the  patent  consists  in  the  discovery  of  a  great,  gen- 
eral, and  most  comprehensive  principle  in  science  or  law  of 
nature,  if  that  principle  is  by  the  specification  applied  to  any 
special  purpose,  so  as  thereby  to  effectuate  a  practical  result  and 
benefit  not  previously  attained. 

"The  mam  merit,  the  most  important  part  of  the  invention, 
may  consist  in  the  conception  of  the  original  idea — ^in  the  dis- 
covery of  the  principle  in  science,  or  of  the  law  of  nature,  sta- 
ted in  the  patent,  ana  little  or  no  pains  may  have  been  taken  in 
working  out  the  best  manner  and  mode  of  the  application  of  the 
principle  to  the  purpose  set  forth  in  the  patent.  But  still,  if  the 
principle  is  stated  to  be  applicable  to  any  special  purpose,  so  as 
to  produce  any  result  previously  unknown  in  the  way  and  for 
the  objects  described,  the  patent  is  good.  It  is  no  longer  an 
abstract  principle.  It  comes  to  be  a  principle  turned  to  account, 
to  a  practical  object,  and  applied  to  a  special  result.  It  becomes 
then  not  an  abstract  principle,  which  means  a  principle  consid- 
ered apart  from  any  special  purpose  or  practical  operation,  but 
the  discovery  and  statement  of  a  principle  for  a  special  purpose, 
that  is,  a  practical  invention,  a  mode  of  carrying  a  principle 
into  effect.  That  such  is  the  law,  if  a  well-known  principle  is 
applied  for  the  first  time  to  produce  a  practical  result  for  a  spe- 
cid  purpose,  has  never  been  disputed. 

"It  would  be  very  strange  and  unjust  to  refuse  the  same  le- 
gal effect,  when  the  inventor  has  the  additional  merit  of  discov- 
ering the  principle,  as  well  as  its  application  to  a  practical  object. 
The  instant  that  a  principle,  although  discovered  for  the  first 
time,  is  stated,  in  actual  application  to,  and  as  the  agent  of,  pro- 
ducing a  certain  specified  effect,  it  is  no  longer  an  abstract  prin- 
ciple; it  is  then  clothed  with  the  language  of  practical  applica- 
tion, and  receives  the  impress  of  tangible  direction  to  the  actual 
business  of  human  life.  Is  it  any  objection  then,  in  the  next 
place,  to  such  a  patent,  that  terms  descriptive  of  the  application 
to  a  certain  specified  result,  include  every  mode  of  applying  the 
principle  or  agent  so  as  to  produce  that  specified  result,  although 
one  mode  may  not  be  described  more  than  another?  Although 
one  mode  may  be  infinitely  better  than  another,  although  much 
greater  benefit  would  result  from  the  application  of  the  princi- 
ple by  one  method,  than  by  another — although  one  method  may 
De  much  less  expensive  than  another?  Is  it,  I  next  inquire,  an 
objection  to  the  patent,  that  in  its  applicatidh  of  a  new  princi- 
ple to  a  certain  specified  result,  it  includes  every  variety  of 
mode  of  applying  the  principle  according  to  the  general  state- 
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ment  of  the  object  and  benefit  to  be  attained?  You  will  ob- 
serve that  the  greater  part  of  the  defendant's  case  is  truly  di- 
rected to  this  objection.  This  is  a  question  of  law,  and  I  must 
tell  you  distinctly,  that  this  generality  of  claim,  that  is,  for  all 
modes  of  applying  the  principle  to  the  purpose  specified,  accord- 
ing to,  or  within  a  general  statement  of  the  object  to  be  attained, 
and  of  the  use  to  be  made  of  the  agent  to  be  so  applied,  is  no 
objection  whatever  to  the  patent.  That  the  application  or  the 
use  of  the  agent  for  the  purpose  specified,  may  be  carried  out  in 
a  great  variety  of  ways,  only  shows  the  beauty,  and  simplicity, 
and  comprehensiveness  of  the  invention.  But  the  scientific  and 
general  utility  of  the  proposed  application  of  the  principle,  if 
directed  to  a  specified  purpose,  is  not  an  objection  to  its  becom- 
ing the  subject  of  a  patent. 

"That  the  proposed  application  may  be  very  generally  adopt- 
ed in  a  great  variety  of  ways,  is  the  merit  of  the  invention,  not 

a  legal  objection  to  the  patent." 

****** 

"I  state  to  you  the  law  to  be,  that  you  may  obtain  a  patent 
for  a  mode  of  carrying  a  principle  into  effect ;  and  if  you  sug- 
gest and  discover,  not  only  the  principle,  but  suggest  and  invent 
how  it  may  be  applied  to  a  practical  result  by  mechanical  con- 
trivance and  apparatus,  and  show  that  you  are  aware  that  no 
particular  sort,  or  modification,  or  form  of  the  apparatus  is  es- 
sential in  order  to  obtain  benefit  from  the  principle,  then  you 
may  take  your  patent  for  the  mode  of  carrying  it  into  effect, 
and  are  not  under  the  necessity  of  describing  and  confining  your- 
self to  one  form  of  apparatus.  If  that  were  necessary,  you  see 
what  would  be  the  result.  Why  that  a  patent  could  hardly 
ever  be  obtained  for  any  mode  oi  carrying  a  newly  discovered 
principle  into  practical  results,  though  the  most  valuable  of  all 
discoveries.  For  the  best  form  and  shape,  or  modification  of 
apparatus,  cannot,  in  matters  of  such  vast  range,  and  requiring 
observation  on  such  a  great  scale,  be  attained  at  once;  and  so 
the  thing  would  become  known,  and  so  the  right  lost,  long  be- 
fore all  the  various  kinds  of  apparatus  could  be  tried.  Hence 
you  may  generally  claim  the  mode  of  carrying  the  principle  into 
effect  by  mechanical  contrivance,  so  that  any  sort  of  apparatus 
applied  in  the  way  stated,  will,  more  or  less,  produce  the  benefit, 

and  you  are  not  tied  down  to  any  form." 

****** 

"I  have  to  tell  you  in  point  of  law,  that  under  this  patent  not 
claiming  any  or  the  best  contrivance  for  heating  the  air,  tod  at 
the  least  expense  jCnd  trouble,  the  result  which  actually  followed, 
viz. :  that  persons  in  the  trade  and  acting  on  the  patent,  contriv- 
ed, from  tune  to  time,  a  great  variety  of  contrivances  more  or 
less  valuable  or  costly,  and  at  last  came  to  settle  generally  into 
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one  form  as  better  than  others,  was  exactly  the  result  which 
might  be  expected  to  follow  under  a  patent  of  this  general  char- 
acter, and  that  if  the  patent  is  good  in  law,  then  it  gives  no  fonn 
of  apparatus  for  heating  air,  but  claimii  the  contrivance  gener- 
ally, of  heating  the  blast  for  the  effect  and  end  of  producing 
heat  in  the  furnace.  The  only  point  for  you  is,  will  any  con- 
trivance which  heats  the  blast,  produce  that  beneficial  effect  and 
end?" 

The  subject  was  fully  discussed  by  counsel  before  the  House 
of  Lords,  and  by  the  Lords  themselves,  and  that  august  tribu- 
nal, so  far  as  appears,  without  a  dissenting  voice,  decided  the 
law  to  be  as  laid  down  in  the  foregoing  extracts  from  the  charge 
to  the  jury. 

On  that  occasion  Lord  Campbell  made  the  following  remarks, 
viz.: 

"  The  other  exceptions,  till  we  come  to  the  11th,  turn  upon 
the  construction  of  the  patent.  Now  in  one  stage  of  these  pro- 
ceedings, I  certainly  did  entertain  some  doubt  on  that  subject. 
But  after  the  construction  put  upon  it  by  the  learned  Judges  of 
the  Exchequer,  sanctioned  by  the  high  authority  of  my  noble 
and  learneci  friend  now  upon  the  woolsack,  when  presiding  in 
the  Court  of  Chancery,  I  think  the  patent  must  be  taken  to  ex- 
tend to  all  machines,  of  whatever  construction,  whereby  the  air 
is  heated  intermediately  between  the  blowing  apparatus  and  the 
blast  furnace.  That  being  so,  the  learned  Judge  was  perfectly 
justified  in  telling  the  jury,  that  it  was  unnecessary  for  them  to 
compare  one  apparatus  with  another,  because,  confessedly,  that 
system  of  conduit  pipes  was  a  mode  of  heating  air  by  an  inter- 
mediate vessel  between  the  blowing  apparatus  and  the  blast  fur- 
nace, and  therefore  it  was  an  infraction  of  the  patent." 

Thus  it  was  decided  by  the  Courts  of  England  and  Scotland, 
including  the  House  of  Lords,  substantially  in  the  language  of 
the  exceptions,  that  the  patentee  being  the  discoverer  of  a  new 
principle,  and  the  inventor  of  means,  however  simple  and  imper- 
fect, by  which  he  has  rendered  it  in  some  degree  useful^  may 
"  clmrri  or  maintain  that  his  patent  is  one  which  applies  to  all  varie' 
ties  in  the  apparatus  which  may  be  employed  in  heating  air  while  under 
blast^^^  and  is  ^^not  limited  to  a  particular  apparatus  described  in  the 
spedfication!^ — that  it  is  "  in  point  of  law  no  objection  to  the  validity 
ofsxvch  a  patent  that  it  included  every  mode  of  applying  the  princi- 
ple or  agent  so  as  to  produce  the  specified  result^  although  one  mode 
may  not  be  described  more  than  another^  although  one  mode  may 
he  infinitely  better  than  another^  although  much  greater  benefit 
fjoouM  result  from  the  application  of  the  principle  by  one  method^ 
than  another;  although  one  method  be  much  less  expensive  than  an- 
other ^  and  that  this  generality  of  claim,  that  is,  for  all  modes  of  ap- 
plying the  principle  to  Hie  purpose  specified^  according  to,  or  within 
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ike  general  statement  of  the  object  to  he  obtained^  and  of  the  use  to  he 
made  of  the  agent  to  he  applied,  is  no  objection  whatever  to  the  patent^ 

But  it  is  distinctly  laid  down  in  the  same  case,  that  the  pat 
entee,  if  he  wishes  to  enjoy  his  invention  thus  broadly,  must 
take  care  in  his  specification  not  to  confine  himself  to  the  single 
mode  described  oy  him ;  otherwise  he  will  be  confined  to  that 
mode.     Webster's  Patent  Cases,  pp.  679,  682,  688,  698,  Hx,  6. 

As  well  in  the  facts  as  in  the  law,  there  is  a  remarkable  analo- 
gy between  Neilson's  patent  for  the  hot  air  blast  and  Morse's 
patent  for  the  Electro-Magnetic  Telegraph.  In  Neilson's  case, 
the  ultimate  result  was  the  manufacture  of  iron  which  was  old. 

In  Morse's  case,  the  ultimate  result  was  the  telegraph  com- 
munication of  ideas  from  one  mind  to  another,  which  was  old. 

In  Neilson's  case,  the  furnace,  the  fuel,  the  fire,  the  ore,  the 
hot  air,  the  blower,  and  iron  boxes  were  old. 

In  Morse's  case,  the  clockwork,  the  paper,  dots  and  dashes, 
galvanic  electricity,  the  battery,  the  circuit,  the  electro  magnet, 
and  the  key  were  old. 

Neilson  put  the  old  parts  together  in  such  manner  as  to  heat 
the  air  in  its  transit,  though  he  did  not  claim  heating  the  air, 
without  even  a  "simple  contrivance  "  of  his  own  invention. 

Morse  put  the  old  parts  together,  by  a  port  rule  to  regulate 
the  pulsations  of  the  electric  current  so  as  to  make  the  dots  and 
dashes  of  any  desired  length,  by  a  contrivance  to  regulate  the 
motion  of  the  paper  to  receive  them,  by  the  pen  or  pencil  in  the 
first  patent,  to  delineate  them,  and  the  pen-point  and  grooved 
roller  in  his  second  patent  to  indent  them,  and  by  combined  and 
local  circuits. 

In  Neilson's  case,  the  clumsy  iron  box  in  his  combination, 
which  was  the  only  patentable  part  of  his  invention,  was  immedi- 
ately abandoned  in  practice,  oeing  superseded  by  coils  of  pipe 
in  which  the  air  could  be  heated  to  a  higher  degree  of  tempera- 
ture ;  but  in  the  case  of  Morse,  it  is  his  own  invented  forms  and 
combinations  now  in  use  unimproved,  which  make  his  Telegraph. 

True,  his  port  rule,  which  forms  a  part  of  his  invention,  is  not 
used,  because,  in  common  business,  the  end  c^n  be  better  attain- 
ed without  it ;  but  this  constituted  a  small  part  of  his  patenta- 
ble invention. 

Though  the  whole  of  Neilson's  patentable  invention  was 
abandoned  in  practice,  yet  the  British  Courts  of  highest  resort 
sustained  his  claim  to  the  exclusive  use  of  hot  air  applied  to  fur- 
naces :  And  on  what  ground  ?  On  the  ground,  that  he  was  the 
first  to  devise  and  describe  the  means  of  applying  the  hot  air,  no  mat- 
ter how  bungling  or  imperfect  those  means  were,  if  they  were 
such  as  to  make  the  application  to  any  degree  useful. 

They  decided  that  he  was  entitled  to  the  whole  principle  and 
effect,  because  that  was  his  real  invention,  and  although  it  was 
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necessary  for  him  to  devise  and  describe  some  plan  by  which  the 
object  could  be  attained,  when  he  had  described  one  such  mode, 
it  carried  with  it  all  modes.  They  do  indeed  lay  down  one  excep- 
tion to  this  rule,  dependent,  however,  on  the  patentee  himself. 
It  is  where  the  patentee  so  frames  his  specification  as  to  imply 
that  he  intends  to  confine  himself  to  the  mode  described  by  him. 
In  that  event,  he  is  entitled  to  nothing  beyond  that  particular 
mode.  Neilson  avoided  that  restriction,  by  declaring  m  his  spe- 
cification, that  the  size  and  shape  of  the  box  in  which  the  air 
was  to  be  heated,  and  the  manner  of  heating  the  air,  were  im- 
material. Morse  avoids  it  by  directly  declaring,  after  he  has  de- 
scribed his  machinery,  that  he  does  not  propose  to  confine  him- 
self to  it,  but  claims  all  modes  wherein  the  same  application  of 
power  is  employed  to  attain  the  same  end,  both  the  application 
and  end  being  new.  And  the  Court  will  not  fail  to  remark, 
that  such  a  declaration,  or  something  equivalent  to  it,  was  ab- 
solutely necessary  to  bring  Morsels  invention  within  the  protec- 
tion of  the  law  as  laid  down  in  Neil.son^s  case. 

With  this  exposition,  we  confidently  submit,  that,  upon  the 
admissions  of  our  adversaries,  that  by  a  few  simple  contrivances 
of  Morse's  invention,  described  in  his  specification,  he  has  pro- 
duced "the  first  practically  useful  Electro-Magnetic  Jfar/cing 
Telegraph,"  he  is  entitled  to  the  protection  of  this  Court  against 
all  other  Electro-Magnetic  Afarh'ng  Telegraphs,  whatever  may 
be  their  form  or  mooes  of  operation. 

But  our  adversaries,  while  admitting  facts  sufficient  to  entitle 
us  to  protection  under  the  law  as  laid  down  in  Neilson's  case, 
resolutely  contest  the  law  itself.  They  sing  us  the  old  song, 
with  all  its  variations,  that  principles^  effects^  and  results  cannot 
be  patented. 

So,  in  the  same  sense,  machines  or  means  cannot  be  patented. 
An  abstract  7ncu:hine  is  no  more  patentable,  than  an  abstract  prin* 
ciple  or  resuU.  Go  to  the  Patent  Office  with  the  most  beautiful 
machine  ever  devised,  seeming  to  perform  evolutions  more 
wonderful  and  sublime  than  those  of  the  heavenly  spheres,  and 
tell  them  you  want  a  patent  for  it.  They  will  ask  you  the  very 
commonplace  question,  ^^  of  what  use  is  your  beautiful  machine? 
What  USEFUL  RESULT  do  you  accomplish  by  itT^  If  you  reply 
"I  don't  know,  I  have  not  yet  studied  that  out,"  they  will  tell 
you  "you  must  know, — ^you  must  not  only  study  that  out,  but 
you  must  give  us  an  intelligible  description  of  it  before  we  can  give 
you  a  patent." 

Go  to  the  Patent  OflBce,  and  tell  them  that  you  have  dis- 
covered Si,  principle,  or  achieved  a  result,  more  important  to  the 
wealth,  comfort,  and  happiness  of  mankind  than  all  discove- 
ries and  inventions  which  nave  been  made  from  creation  down 
to  this  day,  and  ask  a  patent  for  it.    They  will  ask  you  how  you 
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apply  the  principle  so  as  to  produce  any  useful  result,  or  how 
you  produce  a  result  so  astonishing  ?  If  you  answer  that  you 
do  not  choose  to  tell,  or  have  yet  to  study  that  out,  they  will  tell 
you,  that  you  must  not  only  study  it  out,  but  give  them  an 
intelligible  description  of  it,  before  they  can  give  you  a  patent 
for  it. 

Every  cause  has  its  effect,  and  every  effect  its  cause.  Ma- 
chines and  their  results,  in  the  eye  of  the  patent  law,  cannot  be 
separated.  They  come  into  existence  together,  and  march,  pari 
passu,  hand  in  hand.  They  are  the  body  and  the  soul.  With- 
out the  soul  the  body  is  dead,  and  protection  would  be  useless; 
without  the  body,  tne  soul  needs  no  human  protection.  It  is 
body  and  soul  united,  which  need  the  protection  of  human  laws, 
and  it  is  only  body  and  soul  united  that  such  laws  are  designed 
to  protect. 

In  the  beginning  of  invention,  every  new  machine  produced 
a  new  result.  They  formed  the  basis  of  all  subsequent  improve- 
ments. By  the  principles  of  justice  as  well  as  patent  law,  the 
first  inventor  was  entitled  to  be  protected  both  in  his  machine 
and  his  result,  in  the  one  as  well  as  in  the  other,  both  being  his 
property,  the  fruits  of  his  mental  and  manual  labor.  The 
second  inventor  by  an  improved  machine  might  produce  an  im- 
proved result,  and  would  be  entitled  to  protection  for  his  improve- 
ment, and  for  his  improvement  only.  It  would  be  as  unjust  to 
let  him  deprive  me  of  my  result  because  he  has  improved  it,  as 
of  my  Tnachine  because  he  has  improved  that.  He  cannot  build 
on  my  foundation  without  my  leave ;  but  having  purchased  my 
machine  and  results,  he  adds  his  improvements,  and  enjoys  the 
whole  together.  The  first  inventor  is  entitled  to  the  whole  re- 
sult; the  second  to  his  improvement  upon  it;  so  also  the  third, 
and  so  on.^  But  gradations  in  results  are  not  so  easily  distin- 
guished as  alterations  in  machinery,  and  as  they  both  go  to- 
gether, the  law  attempts  to  define  and  protect  an  improvement 
in  the  result,  through  the  improvement  of  machinery  by  which 
it  is  produced.  When  it  speaks  of  a  new  and  useful  machine, 
it  means  a  machine  which  produces  a  new  and  useful  result; 
and  when  it  speaks  of  a  new  and  useful  improvement,  it  means 
one  that  produces  an  improvement  in  the  result.  To  under- 
stand the  meaning  of  the  law,  we  must  look  upon  the  machine 
and  its  result  as  one, — one  in  origin,  one  in  object,  and  one  in 
the  eye  of  the  law. 

But  our  adversaries,  like  multitudes  of  others,  separate  ma- 
chines from  their  results,  and  seem  to  think  the  former  the  only 
objects  which  the  patent  laws  are  designed  to  protect.  We  hold, 
on  the  contrary,  that  the  ultimate  object  of  the  patent  laws  is, 
the  protection  of  results,  and  so  far  as  they  are  applicable  to  the 
protection  of  machines,  the  object  is  to  protect  tlie  result  through 
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protection  of  the  machine.  Of  what  use  is  protection  of  the  ma- 
chine, if  the  result  be  not  protected  ?  Of  what  value  is  the 
machine  to  the  patentee,  or  the  public,  except  for  the  results  it 
produces  ? 

We  need  not  tell  this  Court,  that  patents  in  England  were 
originally  for  new  results,  "  new  manufactures  " — without  re- 
gard to  the  manner  in  which  they  were  produced.  No  specifi- 
cation of  means  or  machinery  was  required.  The  fact  that  a 
man  produced  a  useful  result,  was  all  that  was  required ;  and 
for  the  result  only  the  patent  was  granted.  This  patent  pro- 
tected him  against  any  person  who  should  produce  the  same 
result  by  any  means  whatsoever. 

What  was  the  object  of  the  specification  afterwards  required  ? 
Not,  certainly,  to  enable  others  to  deprive  the  patentee  of  his 
result  by  improving  upon  his  means  or  substituting  others; 
but  simply  to  enable  others  to  understand  how  he  arrived  at 
that  result,  that  the  public  might  have  the  full  benefit  of  it  after 
the  expiration  of  his  exclusive  right.  The  first  expedient  re- 
sorted to  for  the  purpose  of  enabling  the  public  to  avail  itself  of 
the  invention  after  the  patent  had  expired,  was  to  require  the 
patentee  to  instruct  a  certain  number  of  apprentices  in  his  art 
and  mystery,  who  might  go  out  and  teacn  it  to  others.  This 
was  made  a  condition  on  which  the  exclusive  use  was  guaran- 
teed by  a  patent.  This  gave  place  to  the  written  specification, 
which  was  an  improved  mode  of  arriving  at  the  same  end. 

There  is  a  contract  between  the  inventor  and  the  public. 
The  inventor  says,  I  have  accomplished  an  object  never  before 
accomplished,  I  have  produced  a  result — "  a  new  manufacture  " 
— never  before  produced,  of  vast  public  utility.  The  govern- 
ment says  to  him,  if  you  will  make  known  the  means  by  which 
you  attain  that  end,  so  that  the  public  will  have  the  benefit  of 
it  after  your  patent  expires,  we  will  secure  to  you  all  the  bene- 
fits of  your  result  for  fourteen  years.  The  bargain  is  struck. 
The  inventor  reveals  his  secret ;  the  government  gives  him  a 
solemn  contract  of  protection ;  and  then,  nine  times  out  of  ten, 
suffers  him  to  be  plundered,  if  not  ruined,  by  the  uses  made  of 
the  very  secret  he  discloses ! 

Morse  comes  to  the  government  with  his  ribbon  of  paper, 
imprinted  with  letters  Koman,  Greek,  Hebrew  or  Morsaic,  and 
says,  I  have  produced  this  new  and  astounding  result  instanta- 
neously, standing  a  thousand  miles  distant  from  the  printing 
apparatus,  and  I  ask  a  patent  for  it.  A  patent  under  the  old 
English  law  would  have  given  him  the  exclusive  benefit  of  his 
result  for  the  patent  term ;  but  the  government  says  to  him, 
"  You  must  inform  the  public  how  you  do  this  wonderful  thing, 
and  then  we  will  give  you  a  patent  securing  to  you  the  exclu- 
sive use  of  it  fox  fourteen  years,"   Morse  says,  "  If  I  inform  the 
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public  how  I  do  it,  you  will  let  others,  who  perchance  get  their 
notions  from  my  description,  come  in  by  some  improvements, 
real  or  pretended,  and  take  from  me  all  the  benefits  of  mv  in- 
vention." The  government  assures  him  that  the  only  object 
and  legal  effect  of  his  description  will  be  to  enable  the  public  to 
use  his  art  after  his  patent  expires.  How  far  that  assurance 
has  been  verified  is  shown  by  the  open  use  of  his  invention 
on  thousands  of  miles  of  line,  in  bold  defiance  of  his  patented 
rights. 

It  takes  a  long  time  to  change  the  current  of  the  public  mind 
when  it  becomes  concentrated  in  one  deep  channel,  however 
devious  from  the  line  of  right.  You  might  as  well  attempt  to 
make  the  Mississippi  run  straight  by  throwing  pebbles  into  its 
curves,  as  to  think  by  one  or  a  hundred  arguments  to  over- 
come unjust  prejudices  and  opinions  impressed  on  the  public 
mind  by  the  precedents  of  ages.  In  no  portion  of  human  affairs 
is  this  fact  so  conspicuous  as  in  the  profession  of  law,  where- 
in most  judges  believe  it  their  dutv  to  think  just  as  their  pre- 
decessors did,  and  it  is  the  pride  oi  the  lawyer  that  he  is  able  to 
array  a  consecutive  file  of  precedents  extending  back  to  black- 
letter  age,  since  which  a  trifling  error  then  originating,  has,  by 
the  natural  effect  of  adding  precedent,  accumulated  like  the 
rolling  snow-ball,  until  it  has  become  an  enormous  wrong. 

We  need  not  enter  into  a  history  of  the  English  patent  laws, 
which  are  the  ancestors  of  our  own.  It  is  sujficient  to  say,  that 
the  granting  of  patents  for  new  inventions  and  for  monopolies 
in  trade  and  manufactures  were  in  ancient  times  a  royal  prero- 
gative in  England,  and  there  was  no  recognized  distinction  be- 
tween patents  for  old  things  and  for  new.  The  royal  prerogative 
was  so  enormously  abused  as  to  create  a  general  abhorrence  of 
patents  of  every  sort,  and  the  judges  of  England  sought  every 
pretext  for  declaring  them  void.  At  length  they  were  all  swept 
away,  with  a  few  exceptions,  by  an  act  of  Parliament,  and  the 
prerogative  of  the  king  was  limited  to  grants  of  exclusive  pri- 
vileges for  limited  terms  to  those  only  who  devised  or  intro- 
duced some  new  manufacture,  useful  to  trade,  and  beneficial  to 
the  public. 

But  the  current  of  the  judicial  mind  in  England  had  long  been 
running  against  all  patents,  and  could  not  be  suddenly  changed. 
It  still  set  against  patents  for  new  inventions,  as  it  had  done 
against  the  old  monopolies  ;  and  when  the  specification  was  in- 
troduced, it  was  immediately  perverted  from  its  true  object,  and 
used  as  a  means  of  destroying  a  right,  the  protection  of  which 
was  the  sole  object  of  the  inventor  in  making  it  public.  Even 
now,  though  a  great  change  has  been  wrought  in  the  judicial 
mind  of  England  and  America,  the  odium  of  the  old  mono- 
polies in  some  degree  attaches  to  patents,  and  something  in- 
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eluded  in  the  specification  which  ought  to  have  been  omitted, 
or  something  omitted  which  ought  to  have  been  included, 
though  that  instrument  enables  everybody  distinctly  to  under- 
stand the  invention,  and  how  to  use  it,  is  seized  upon  as  a  pre- 
text for  annulling  the  grant  altogether. 

These  are  hard  cases.  The  man's  invention  is  his  o^n; 
the  government  buys  it  of  him  for  a  price,  end  on  a  condition. 
He  complies  with  the  condition  as  well  as  he  knows  how,  and 
under  the  instructions  of  officers  of  the  government  itself,  ap- 
pointed to  advise  and  correct  him  if  there  be  anything  wrong 
in  his  papers.  But  some  error  is  discovered  by  an  astute  lawyer 
in  the  specification,  an  error  never  thought  of  by  him,  nor  sus- 
pected in  the  Patent  Office,  and  his  patent  is  declared  void. 
The  protection  of  the  government  is  withdrawn  from  his  inven- 
tion, but  his  property  is  not  restored.  It  is  gone  for  ever,  not 
from  any  fault  of  his,  but  because  two  public  authorities,  one  in 
the  Patent  Office,  the  other  in  the  courts,  differ  in  opinion  upon 
some  point  of  his  specification. 

We  trust  the  day  is  passed  when  pretexts  were  sought  to  get 
rid  of  these  contracts  between  government  and  citizen.  Morse 
comes  and  exhibits  the  result  of  his  invention — the  printing  of 
telegraphic  characters  at  any  distances.  All  he  asks  is,  that  pro- 
tection which  the  law  would  give  him  if  no  specification  of 
means  had  ever  been  required.  It  is  just  that,  and  nothing 
more,  which  he  has  attempted  to  secure  through  his  specifica- 
tion. It  is  just  that,  and  nothing  less,  which  his  government  has 
promised  him.  It  is  protection  for  his  art — his  einhcuUed  art, 
and  OUT  adversaries  admit  that  "without  doubt"  such  "an  art 
can  be  patented, — the  statute  says  so  expressly." 


lit.  IL-4iE0GRAPHY  OP  THE  ATLANTIC  OCEAN.* 

THE  WnroS   AND  THB  CURRENTS — TmES   AND  THE  SEAS — DEPTH   OF  THB 
OCEAN — OCEAN    TELEGRAPH   PRACTICABLE. 

The  time  is  probably  not  far  distant  when  the  popular  will, 
no  less  than  the  enlightened  good  sense  of  the  statesmen  of  the 
country,  will  settle  practically  how  far  the  government  of  the 
Union  may  be  permitted  "to  provide  for  the  general  welfare," 
by  the  encouragement  of  science.  Custom  in  such  matters, 
whence  no  further  usurpations  can  possibly  arise,  becomes 
almost  as  authoritative  as  a  constitutional  sanction ;  and  unless 
we  greatly  misapprehend  the  character  of  the  American  people, 
few  will  oe  disposed  to  blame  herein  a  leaning  to  the  liberal 
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side.  The  temptation  to  aid  tlie  national  genius  in  tte  acquisi- 
tion of  those  unfading  laurels,  awarded  by  universal  consent  to 
the  successful  discoverer  of  what  is  truly  great  and  widely  use- 
ful in  these  fields,  might  tempt  the  most  rigid  constructionist  to 
relax  here  his  rules,  and  admit,  if  possible,  an  exception  to  his 
political  creed.  The  fame  of  one  illustrious  philosopher,  one  of 
the  founders  of  American  independence,  is  already  blended  with 
the  history  of  human  thought  as  well  as  political  enfranchise- 
ment ;  and  whether  the  spirit  in  which  he  pursued  knowledge, 
or  the  magnitude  of  his  additions  to  the  common  stock,  are  con- 
sidered, it  must  be  admitted  that  his  example  still  modifies  all 
legitimate  inquiry  into  the  august  secrets  of  nature.  The  era 
of  Franklin  was  but  the  dawn  of  modern  science.  The  laws, 
the  modifications,  and  the  analogies  of  light,  heat,  chemical 
affinities,  and  electricity,  in  its  Protaean  forms,  were  then  just 
emerging  to  human  ken.  The  stone  tables,  on  which,  as  on  the 
leaves  of  a  book,  the  earth's  history  are  imprinted,  were  at 
that  time  united  by  unbroken  seals.  Observation  had  not  yet 
accumulated  a  mass  of  records,  nor  been  sufficiently  extended 
to  trace  the  varying  intensities  of  the  great  powers  of  nature 
over  the  surface  of  the  earth,  and  thus  create  a  true  philosophic 
geography.  It  is  worthy  of  mention,  that  one  of  the  most  im- 
portant features  of  our  planet  was  pointed  out  by  the  great 
Franklin,  and  that  he  traced  that  portion  of  the  ocean  stream 
which  rushes  past  our  shores,  and  bestows  on  Western  Europe 
its  genial  ana  temperate  climate,  its  fertilizing  showers,  and 
abundant  harvests.  Since  that  period  there  ^have  been  travel- 
lers like  Humboldt  and  Von  Buch,  who  have  measured  moun- 
tains  and  gauged  streams,  watched  the  fires  of  the  volcano,  and 
explored  the  causes  of  those  powers  that  sweep  the  surface  or 
shake  the  depths  of  the  earth.  Every  year  the  number  of  ob- 
servers is  increased ;  the  circle  of  stations  at  which  these  inves- 
tigations are  prosecuted  is  continually  widening;  while  com- 
merce, allured  by  the  promises  of  greater  and  more  certain  gains, 
bids  fair  soon  to  be  pressed  into  the  zealous  service  of  science. 
Physical  geography,  the  most  attractive  of  the  departments  of 
the  study  of  Nature,  embracing  the  view  and  discussion  of  her 
phenomena  on  the  widest  field  that  man  can  grasp,  by  the  aid 
of  all  the  senses,  and  presenting  subjects  at  once  uniting  the 
enjoyments  of  the  imagination  and  the  reason,  and  gratifying 
the  passion  for  knowledge  and  the  desire  of  profit,  is  now  for 
the  first  time  possible.  The  various  meters^  the  delicate  instru- 
ments of  modern  research,  the  product  and  realization  in  art  of 
scientific  progress,  are  now  in  the  hands  of  every  traveller.  He 
reads  ofi*  their  scales  the  temperature  of  the  air,  the  earth,  and 
the  ocean,  the  heights  of  mountains,  the  quantity  of  moisture 
contained  in  the  air,  and  many  similar  relations  are  by  their 
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means  accurately  ascertained  and  measured,  at  every  point 
whither  man  can  penetrate.  Governments  have  rivalled  each 
other  in  fitting  out  expeditions  for  research  and  exploration ; 
and  if  the  cultivation  of  the  sciences  under  the  direct  patronage 
of  our  own,  notwithstanding  such  precedents,  be  questioned,  as 
on  another  long  vexed  subject,  we  may  suppose  that  the  popular 
voice  will  incline  to  advance  this  cause,  wlienever  it  can  tx5  done 
in  an  incidental  way. 

The  valuable  volume  of  "Sailing  Directions,  by  Lieutenant 
Maury,"  is  but  among  the  first  fruits  of  what  we  may  reasonably 
expect  from  the  patriotic  and  liberal  character  of  the  officers 
of  the  navy  and  army.  The  younger  officers  are  now,  as  a  class, 
admirably  qualified,  by  their  tastes  and  education,  to  second 
any  system  of  scientific  observation  that  may  be  adopted  by  the 
national  authority.  The  Coast  Survey  and  the  Naval  Observatory 
were  the  first  steps  made  in  this  direction  by  the  government, 
and  they  have  already  well  repaid  all  that  has  been  laid  out  in 
their  maintenance  and  prosecution.  The  equipment  and  mate" 
riel  of  the  Washington  Observatory  may  be  inferior  to  the  im- 
perial endowments  of  Pultowa  or  Greenwich,  but  the  genius  and 
untiring  industry  of  its  superintendent  have  already  given  it  a 
world-wide  celebrity.  When  the  exacting  and  ceaseless  duties 
of  his  station  are  considered,  it  is  astonishing  how  ho  should 
have  accomplished  so  much  for  the  geography  of  commerce  and 
navigation,  as  may  be  inferred  from  the  articles  in  the  "  Sailing 
Directions,"  or  when  he  found  time  for  the  arrangement  and 
tabulation  of  the  observations  contained  in  thousands  of  log- 
books, the  results  of  which  gigantic  labor  we  find  in  the  same 
volume.  We  propose  to  look  at  what  has  been  thus  accom- 
plished by  Lieutenant  Maury  for  commercial  geography,  under 
three  heads  :  first,  the  establishment  of  a  regular  system  of 
observation,  to  be  carried  out  by  the  various  national  and  com- 
mercial marines  of  the  world  ;  second,  the  contributions  already 
made  to  science  by  the  materials  collected  under  the  direction, 
and  arranged  by  the  author ;  and  third,  the  practical  rules  and 
directions  which  are  therein  laid  down  for  the  guidance  of  the 
navigator,  with  the  results  already  obtained  by  following  them. 

These  undertakings  have  received  the  sancti'on  of  the  most 
distinguished  physicists  of  the  age,  among  them  the  illustrious 
Humboldt,  who,  in  writing  to  a  friend,  (Dr.  Fldgal,  U.  S.  Con- 
sul at  Leipzic,)  says, — 

"  I  beg  you  to  express  to  Lieut.  Maury,  the  author  of  the 
beautiful  charts  of  the  winds  and  currents,  prepared  with  so 
much  care  and  profound  learning,  my  hearty  gratitude  and 
esteem.  It  is  a  great  undertaking,  equally  important  to  the 
practical  navigator,  and  for  the  advance  of  meteorology  in 
general.    It  has  been  viewed  in  this  light  in  Germany,  by  all 
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persons  who  have  a  taste  for  physical  geography.  In  an  analo- 
gous way,  anything  of  isothermal  countries  (countries  of 
equal  annual  thermal  temperature)  has,  for  the  first  time,  be- 
come really  fruitful.  Since  Dove  has  taught  us  the  isotherms 
of  the  several  months  chiefly  on  the  land — since  two-thirds  of 
the  atmosphere  rest  upon  the  sea — Maury's  work  is  so  much 
the  more  welcome  and  valuable ;  because  it  includes  at  the  same 
time  the  oceanic  currents,  the  course  of  the  winds,  and  the  tem- 
perature." 

It  is  comparatively  easy  to  map  out  the  course  of  rivers  over 
the  land,  and  follow  them  from  the  glacier  of  the  mountains  to 
the  ocean  estuary,  through  their  channels.  This  is  but  the 
visible  half  of  the  ceaseless  circle  which  the  waters  make  pver 
the  land.  A  far  more  difficult  task  it  is  to  track  the  viewless 
winds,  and  weigh  the  watery  freights  they  carrv  from  the 
ocean,  and  lay  down  so  lowly  and  gradually  m  the  log,  the  dew, 
the  shower,  and  the  noiseless  snow ;  or  to  pursue  the  oceanic 
currents  that  feed  thes€f  thefts  of  the  winds,  and  map  out  their 
path — 

Parietibiifl  textum  cieciB  iter. 

The  solution  of  the  grand  problems  of  physical  science  con- 
nected with  navigation  do  not  rest  there ;  they  overflow  to 
other  branches  of  human  labor  and  interest.  Agriculture,  and 
the  health  and  happiness  of  mankind,  are  blended  with  the 
course  of  the  winds  and  the  distribution  of  heat  and  moisture. 
The  farmer,  as  well  as  the  mariner,  looks  up  and  watches  the 
appearance  of  the  heavens ;  and  plentiful  crops  and  prosperous 
voyages  equally  depend  on  the  agencies  which  set  in  motion 
the  winds,  and  uplift  the  clouds  from  the  ocean.  The  beauty 
and  impressiveness  of  these  signs,  in  which  Nature  addresses 
Man,  render  them  worthy  of  the  poet.  Happy  he  who  can  read 
them  aright. 

The  Language  of  Nature. — "  The  wind  and  rain,  the 
vapor  and  the  cloud,  the  tide,  the  current,  the  saltness,  and 
depth,  and  temperature,  and  color  of  the  sea,  the  shade  of  the 
sky,  the  temperature  of  the  air,  the  tint  and  shape  of  the  clouds, 
the  height  of  the  tree  on  the  shore,  the  size  of  the  leaves,  the 
brilliancy  of  the  flowers — each  and  all  may  be  regarded  as  the 
exponent  of  certain  physical  combinations,  and  therefore,  as  the 
expression  in  which  Nature  chooses  to  announce  her  own  mean- 
ing ;  or,  if  we  please,  as  the  language  in  which  she  writes  down 
the  operation  of  her  own  laws.  To  understand  that  language, 
and  to  interpret  aright  those  laws,  is  the  object  of  the  under- 
taking which  those  who  co-operate  with  me  have  in  hand.  No 
fiujt  gathered  in  such  a  field  as  this,  therefore,  can  come  amiss  to 
those  who  tread  the  walks  of  inductive  philosophy ;  for  in  the 
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hand-book  of  Nature,  every  sucli  fact  is  a  syllable ;  and  it  is  by 
patiently  collecting  fact  after  fact,  and  by  joining  together  syllable 
after  syllable,  that  we  may  finally  seek  to  reaa  aright  from  tiie 
great  volume,  which  the  mariner  at  sea,  and  the  philosopher  on 
me  mountain,  see  spread  out  before  them. 

Among  the  Mends  and  collaborators  of  Lieut.  Maury  may  be 
mentioned  Dr.  Buist,  a  distinguished  savant  of  India,  who  an* 
Bounces  in  the  Transactions  of  the  Bombay  Geographical  So- 
ciety, that  the  Assistant-Secretary,  Mr.  Macfarlane,  '*  has  made 
considerable  progress  in  the  construction  of  wind  and  current 
charts,  founded  on  the  information  supplied  by  ships'  logs,  and 
on  the  principle  of  Lieut  Maury."  "Wnat  has  been  done  for  the 
Lidian  and  the  Northern  Atlantic  Ocean  reveals  the  value  of  con- 
cert of  observation  among  the  navigators  and  meteorologists  of 
ihe  world.  In  a  letter  to  Lieut.  Maury,  dated  17th  November. 
1851,  Dr.  Buist,  after  alluding  to  a  vast  mass  of  facts  collected 
by  observers  in  the  Indian  seas,  observes : — 

"Three  years  since,  I  began  to  perceive  that  we  had  certain 
classes  of  storms  that  occurred  periodically,  not  only  all  over 
India,  but  all  over  the  region  to  which  my  information  extend- 
ed, and  that  these  were  synchronous,  or  nearly  so.  I  then  began 
a  series  of  maps,  illustrative  of  the  matter." 

A  system  oi  stations  and  the  co-operation  of  navigators  is 
natursQly  suggested  by  what  has  already  been  done.  It  must 
be  seen  that  a  true  science  of  meteorology  is  impossible  from 
local  observations.  We  may  watch  the  height  of  the  barometer, 
and  record  the  amount  of  moisture  in  the  air,  set  rain  gauges 
for  ever,  and  yet  be  merely  accumulating  facts  that  in  them- 
selves have  no  significance.  The  relations  of  the  river,  the  rain, 
and  the  ocean,  are  not  local ;  they  belong  to  universal  geography, 
and  are,  literally, 

'*  General,  as  the  casing  air," 

the  atmosphere  which  forms  the  invisible  link  in  the  mighty 
orbit  of  the  waters  about  the  earth.  Nature  herself  seems  here 
to  refuse  to  be  evoked  by  the  efforts  of  the  individual  mind, 
and  demands  for  the  revelation  of  her  secrets  to  be  everywhere 
watched. 

Towards  the  end  of  the  year  1851,  the  idea  of  a  conference 
between  the  meteorologists  of  Bussia  and  those  of  the  United 
States  was  suggested  by  Kupffer,  a  laborious  meteorologist  of 
llie  former  country ;  and  about  the  same  time  a  proposition  was 
made  by  the  British  Government  that  that  of  the  United  States 
should  co-operate  in  making  these  observations  at  certain  foreign 
stations^  and  according  to  instructions  prepared  by  Genend 
Bnrgoynei  In^pector-Gteneral  of  Fortifications.   This  was  felt  to 
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be  an  auspicious  moment  to  secure  concert  of  action  among  me* 
teorologists  on  shore,  and  co-operation  among  navigators  at  sea 
everywhere ;  and  Lieut.  Maury  then,  in  reply  to  the  JBritish  pro- 
position, suggested  that  sea  and  land  shoiud  be  included  as  the 
field,  and  that  a  general  conference  of  meteorologists  and  navi- 
gators should  be  held  to  discuss  the  plans,  draw  up  the  forms, 
nx  the  standards,  and  select  the  instruments  to  be  employed  on 
this  grand  field  of  research. 

A  Universal  System  of  Observations. — The  basis  origi- 
nally proposed  by  the  British  Q-overnment  to  that  of  the  United 
States,  is  contained  in  the  instructions  drawn  up  by  order  of  the 
Inspector-General  of  Fortifications,  Sir  John  Burgoyne,  the  cir- 
cular letter  of  Lord  Palmerston  to  British  consuls,  and  that  of 
Lord  Glenelg  to  Colonial  Governors.  Nineteen  principal. sta- 
tions in  the  colonies  of  Great  Britain  were  selected  as  the  points 
of  regular  record.  These  were  to  be  supplied  with  sets  of  in- 
struments of  similar  construction.  Twenty  sets  were  to  be  sent, 
to  India,  by  the  Board  of  Directors  of  the  East  India  Company, 
and  provision  made  of  the  same  character  for  observations  at 
Ascension,  Eio  de  Janeiro,  Callao  and  Valparaiso. 

The  circular  addressed  to  the  officers  of  the  government  of 
India,  desires  them— 

"  Upon  the  occurrence  of  any  hurricane,  gale,  or  other  storm 
of  more  violence  than  usual,  to  note  accurately  the  time  of  its 
commencement,  the  direction  from  which  the  wind  first  blows, 
whether  in  gusts  or  regular,  and  whether  accompanied  with 
rain,  thunder  and  lightning,  or  other  phenomena.  Also,  to  note, 
with  as  much  accuracy  as  possible,  the  chances  of  direction  in 
the  wind,  and  the  time  of  occurrence  of  each;  and  lastly,  the 
duration  of  the  gale,  and  in  what  quarter  the  wind  is  when  it 
ceases.  The  variations  of  the  thermometer  and  barometer  at 
each  period  noticed  will  also  be  of  importance,  if  the  means  are 
forthcoming  of  inaking  such  observations." 

On  the  transmission  of  these  instructions  to  the  United  States 
government  for  the  purpose  of  securing  its  co-operation  in  the 
plan,  Lieut.  "Maury  brought  forward  as  an  amenament  a  system 
of  universal  observation  on  sea  as  well  as  on  land,  and  securing 
the  assistance  of  the  commercial  marines  of  the  civilized  nations 
of  the  earth  in  carrying  out  its  details.  We  copy  the  following 
firom  the  paper  of  Lieut.  Maury  on  this  subject : — 

"  The  importance  of  concert  among  meteorologists  all  over 
the  world,  and  of  co-operation  between  the  observer  on  the 
shore  and  the  navigator  at  sea,  so  that  any  meteorological  phe^ 
nomenon  may  be  traced  throughout  its  cycle  both  by  sea  and 
land,  is  too  obvious  for  illustration,  too  palpable  to  be  made 
plainer  by  argument ;  and,  therefore,  the  proposition  for  a  gene- 
ral conference  to  arrange  the  details  of  such  a  comprehensive 
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system  of  observations,  addresses  itself  to  eyery  friend  of  sci- 
ence  and  lover  of  the  useful  in  all  countries. 

''The  domain  of  this  science  of  the  atmosphere:  its  bounda- 
ries embrace  the  land  and  cover  the  sea.  To  comprehend  the 
laws  which  govern  the  movements  of  a  machine  so  vast  as  it  is, 
requires  that  its  operations  should  be  observed  in  all  its  parts 
and  watched  from  all  points  at  the  same  time.  Its  motions  are 
fireer  and  less  obstructed  over  the  water,  than  they  are  by  the 
land  and  across  the  mountains.  Indeed,  the  ocean  itself,  may, 
in  one  sense,  be  regarded  as  a  grand  expression  of  meteorolo- 
gical agencies ;  therefore  the  good- will  and  friendly  co-opera- 
tion of  private  ship-owners  and  masters,  in  all  maritime  coun- 
tries, are  considereu  of  great  importance  to  the  cause  in  hand." 

The  proposition  for  a  universal  system  of  observation,  as 
suggested  by  Lieutenant  Maury,  was  soon  after  submitted  to 
the  Boyal  Society,  and,  so  far  as  an  extension  of  these  to  the  sea 
is  concerned,  it  received  a  warm  approval.  The  report  adopted 
by  the  society  recommends  that  instructions  similar  to  tnose 
given  to  American  shipmasters,  according  to  the  scheme  sub- 
mitted by  Lieutenant  Maury  to  the  Bureau  of  Ordnance  and 
Hydrography  in  1842,  be  given  "  to  every  ship  that  sails"  from 
British  ports,  with  a  request  to  transmit  the  results  of  them  to 
the  Hydrographer's  Office  of  the  Admiralty.  The  labors  of  the 
two  greatest  naval  and  commercial  nations  of  the  world,  it  is 
hoped,  may  be  thus  united  in  promoting  the  interest  of  navi- 
gation. 

The  additions  that  have  been  made  to  geographical  science 
siace  American  shipmasters  have  been  engaged,  under  the 
guidance  of  Lieutenant  Maury,  in  the  business  of  watching  and 
recording  the  course  of  the  winds,  the  clouds,  and  the  currents, 
have  not  been  few  or  unimportant.  The  power  of  such  disco- 
veries in  changing  the  course  of  trade  is  well  illustrated  by  the 
influence  of  the  Gulf  Stream  on  the  trade  of  Charleston.  During 
the  colonial  times,  the  course  of  trade  was  to  make  that  port  the 
half-way  house  for  vessels  bound  from  England  to  the  northern 
ports.  If  driven  off  the  coast  during  the  winter  by  gales  and 
snow-storms,  they  returned  to  Charleston,  and  there  remained 
until  spring.  W  hen  Dr.  Franklin  taught  the  mariner  to  know 
when  he  crossed  the  banks  of  this  ocean  river,  by  dipping  a 
thermometer  into  the  water,  it  was,  to  use  the  graphic  words  of 
the  navigators,  as  if  blue  and  red  lines  were  drawn  on  the  ocean. 
This  discovery  shortened  the  passage  to  the  west  from  sixty  to 
thirty  days.  It  changed  the  course  of  trade.  Vessels,  instead 
of  running  to  Charleston  to  avoid  a  snow-storm,  now  stood  off 
for  a  few  hours,  thawed  out  the  ship  and  her  crew  in  the 
warmth  of  the  Gulf,  and  were  ready  for  another  attempt  to 
make  their  port. 
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The  view  of  the  general  circalation  in  the  atmosphere,  as 
traced  bj  the  investigations  of  Lieutenant  Maury,  is  of  the 
highest  interest.  The  trade  winds  of  the  tropical  seas  have 
long  been  known,  and  form  two  links  in  the  circuit  of  the 
winds  around  the  earth.  The  ocean  scenery  of  the  region  of 
the  trades  is  among  the  most  beautiful  to  the  thoughts  and  the 
senses  that  can  be  conceived.  The  machinery  of  nature  aiding 
so  palpably  the  objects  of  man,  and  \initing  lands  divided  so 
wiaely  by  the  ocean ;  the  canopy  of  flying  clouds ;  the  fresh 
and  exhilarating  breeze  blowing  day  and  night  in  one  direction ; 
Ihe  charming  temperature  and  the  moderate  swell  of  the  waves, 
make  it  the  elysium  of  the  mariner.  The  gentle  spirit  of  the 
earth  seems  to  be  there  bodily  present;  and  the  picture  of  a 
fleet  hanging  in  the  clouds,  always  an  impre^ive  object,  be- 
comes exquisitely  poetic  in  its  associations,  when — 

They  on  the  trmding  flood, 
Through  the  wide  Ethiopian  to  the  Gape, 
Ply  atemming  nightly  towards  the  pole. 

These  trade  winds  are  the  great  evaporating  winds  of  the 
ocean ;  and,  as  we  learn  from  the  investigations  of  Lieutenant 
Maury,  the  belt  of  the  S.  E.  trades  in  the  South  Atlantic  is  not 
only  more  extensive  than  the  N.  E.  trades  in  the  South  Atlantic, 
but  the  winds  themselves  are  fresher  in  the  south.  The  very 
natural  conclusion  is,  that  the  increased  water  thus  taken  up 
goes  to  feed  in  part  the  rivers  of  the  northern  hemisphere.  At 
the  equator  these  surface  winds  meet,  and  form  a  belt  of  calms, 
a  node  of  upward  winds,  the  northeast  trade  wind  becoming  a 
northwest  upper  current,  and  the  southeast  trade  a  southwest 
wind  in  the  upper  regions  of  the  atmosphere  overlying  the 
north  torrid  zone.  At  the  tropics,  two  other  nodes  of  calms  and 
of  downward  currents  are  met,  with  the  two  descending  nodes 
of  the  orbit  of  the  winds.  The  prevailing  surface  winds  should 
now  blow  in  spirals  from  the  southwest  towards  the  north  pole, 
and  in  similar  spirals  from  the  northwest  towards  the  south 
pole.  At  the  poles  the  upward  current  produces  another  region 
of  calms,  whence  the  wind  begins  from  north  and  south  other 
revolutions  towards  the  equator.  And  this  system  of  winds  is 
the  source  of 

The  RA.INS. — "  To  evaporate  water  enough  annually  from 
the  ocean  to  cover  the  earth,  on  the  average,  five  feet  deep,  with 
rain ;  to  transport  it  from  one  zone  to  another,  and  to  precipi- 
tate it  in  the  nght  places,  at  suitable  times,  and  in  the  propor- 
tions due,  is  the  office  of  the  grand  atmospherical  machme. 
This  water  is  evaporated  principally  from  the  torrid  zone.  Sup- 
posing it  all  to  come  thence,  we  shall  have,  encircling  the  earth,  a 
belt  of  ocean  8,000  miles  in  breadth,  from  which  this  atmosphere 


THB  WIKDS  AND  THE  CUBBENTB,  ETC.         21 

evaporates  a  layer  of  water  annually  16  feet  in  depth.  And  to 
hoist  up  as  high  as  the  clouds,  and  lower  down  again,  all  the 
water  in  a  lake  16  feet  deep,  and  8,000  miles  broad,  and  24,000 
long,  is  the  yearly  business  of  this  invisible  machinery.  What 
a  powerful  engine  is  the  atmosphere  I 

^*  In  some  parts  of  the  earth  the  precipitation  is  greater  than 
the  evaporation ;  thus,  the  amount  of  water  borne  down  by 
every  river  that  runs  into  the  sea  may  be  considered  as  the  ex- 
cess of  the  precipitation  over  the  evaporation  that  takes  place  in 
the  valley  drained  by  that  river,  in  other  parts  of  the  earth 
the  evaporation  and  precipitation  are  exactly  equal,  as  in  those 
inland  basins  such  as  that  in  which  the  city  of  Mexico,  Lake 
Titicaca,  the  Caspian  Sea,  etc.,  etc.,  are  situated ;  which  basins 
have  no  ocean  drainage.  If  more  rain  fell  in  the  valley  of  the 
Caspian  than  is  evaporated  from  it,  that  sea  would  finally  get 
full  and  overflow  the  whole  of  that  great  basin.  If  less  fell  than 
is  evaporated  from  it  again,  then  that  sea,  in  the  course  of  time, 
would  dry  up,  and  plants  and  animals  would  all  perish  there  for 
the  want  of  water.  In  the  sheets  of  water  which  we  find  dis- 
tributed over  that  and  every  other  inhabitable  inland  basin,  we 
see  reservoirs  or  evaporating  surfaces  just  sufficient  for  the  sup- 

Sf  of  that  degree  of  moisture  which  is  best  adapted  to  the  well- 
ing of  the  plants  and  animals  that  people  such  basins.  In 
other  parts  of  the  earth  still,  we  find  places,  as  the  Desert  of 
Sahara,  in  which  neither  evaporation  nor  precipitation  takes 
place,  and  in  which  we  find  neither  plant  nor  animal. 

'^  In  contemplating  the  system  of  terrestrial  adaptations,  these 
researches  have  taught  me  to  regard  the  great  deserts  of  the 
earth  as  the  astronomer  does  the  counterpoises  to  his  telescope 
— ^though  they  be  mere  dead  weights,  they  are,  nevertheless, 
necessary  to  make  the  balance  complete,  the  adjustments  of  this 
machine  perfect  These  counterpoises  give  ease  to  the  motions, 
stability  to  the  performance,  and  accuracy  to  the  workings  of 
the  instrument.    They  are  compensations" 

A  strong  corroboration  of  the  hypothesis  that  the  south- 
eastern trades  are  deflected  into  the  upper  regions  of  the  atmos- 
phere, is  the  fact  that  the  occasional  showers  of  dust  to  be  met 
with  in  the  Atlantic  not  far  from  the  belt  of  calms  of  Cancer, 
and  in  the  neighborhood  of  the  Cape  de  Verd  Islands,  and  some- 
times extending  to  the  northern  coasts  of  the  Mediterranean, 
contain  the  remains  of  infusoria,  whose  habitat  is  not  Africa, 
but  South  America,  and  the  southeast  trade-wind  region  of 
South  America.  These  remains  cause  the  red  fogs  and  sea-dust 
of  the  North  Atlantic,  the  Cape  de  Verd  Islands,  and  the  dust- 
winds  of  Southwestern  Europe. 

The  Equatorial  Cloud-Eing. — ^The  graphic  essay  on  the 
above  subject,  by  lieut.  Maury,  is  well  known ;  it  forms  part  of 
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his  theory  of  the  circulation  of  the  atmosphere,  and  the  follow- 
ing is  his  explanation  of  its  formation : — 

"  In  a  clear  day  at  the  equator,  this  cloud-ring  having  slid  to 
the  north  or  south  with  the  calm  belt,  the  rays  of  the  sun  pour 
down  upon  the  crust  of  the  earth,  and  raise  its  temperature  to 
a  scorching  heat.  The  atmosphere  dances  above  it,  and  the  air 
is  seen  trembling  in  ascending  and  descending  columns  with 
busy  eagerness  to  conduct  the  heat  off,  and  deliver  it  to  the 
regions  aloft,  where  it  is  required  to  give  momentum  to  the  air 
in  its  general  channels  of  circulation.  The  dry  season  con- 
tinues; the  sun  is  vertical;  and,  finally,  the  earth  becomes 
parched  and  dry ;  the  heat  accumulates  laster  than  the  air  can 
carry  it  away ;  the  plants  begin  to  wither,  and  the  animals  to 
perish.  Then  comes  the  mitigating  cloud-ring.  The  burning 
rays  of  the  sun  are  intercepted  by  it.  The  place  for  the  absorp- 
tion and  reflection,  and  the  delivery  to  the  atmosphere  of  the 
solar  heat,  is  changed ;  it  is  transferred  from  the  upper  surface 
of  the  earth  to  the  upper  surface  of  the  clouds. 

'^  Badiation  from  the  land  and  the  sea  below  the  cloud-belt  is 
thus  interrupted,  and  the  excess  of  heat  in  the  earth  is  delivered 
to  the  air,  and  by  absorption  carried  up  to  the  clouds,  and  there 
delivered  to  their  vapors  to  prevent  excess  of  precipitation. 

"  In  the  mean  time,  the  trade- winds  north  and  south  are  pour- 
ing into  this  cloud-covered  receiver,  as  the  calm  and  rain-belt 
of  the  equator  may  be  called,  fresh  supplies  in  the  shape  of 
ceaseless  volumes  of  heated  air  loaded  to  saturation  with  vapor, 
which  has  to  rise  above  and  get  clear  of  the  clouds  before  it  can 
commence  the  process  of  cooling  by  radiation.  In  the  mean 
time,  also,  the  vapors  which  the  trade-winds  brinff  from  the 
north  and  the  south,  expanding  and  growing  cooler  as  they 
ascend,  are  being  condensed  on  tne  lower  side  of  the  cloud  stra- 
tum, and  their  latent  heat  is  set  free  to  check  precipitation  and 
prevent  a  flood. 

"  While  this  process  and  these  operations  are  going  on  on  the 
nether  side  of  the  cloud-ring,  one  not  less  important  is  going  on 
on  the  upper  side.  There,  from  sunrise  to  suDset,  the  rays  of  the 
sun  are  pouring  down  without  intermission.  Every  day,  and 
all  day  long,  they  operate  with  ceaseless  activity  upon  the  upper 
surface  of  the  cloud  stratum.  When  they  become  too  powerful, 
and  convey  more  heat  to  the  cloud  vapors  than  the  cloud  vapors 
can  reflect  and  give  off  to  the  air  above  them,  then,  with  a 
beautiful  elasticity  of  character,  the  clouds  absorb  the  surplus 
heat.  They  melt  away,  become  invisible,  and  retain,  in  a 
latent  and  harmless  state,  until  it  is  wanted  at  some  other  place 
and  on  some  other  occasion,  the  heat  thus  imparted." 

The  Geological  Agency  of  the  Winds. — ^The  geological 
relations  between  the  wind,  the  land,  and  the  water,  are  shown 
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to  liaTe  an  intimate  connection  with  the  fertility  and  habitable 
quality  of  each  region.  The  largest  portion  of  the  surface  swept 
by  the  southeastern  trades  is  water ;  but  those  regions  which 
he  to  the  northeast  of  South  America  and  Africa,  in  the  north- 
em  hemisphere,  are  deserts,  and  were  it  not  for  the  inland  seas 
of  Europe  and  Asia,  these  regions  would  be  still  more  extensive. 
In  like  manner,  Australia  occupies  in  the  southern  hemisphere 
a  position  opposite  to  the  continent  of  Asia,  and,  being  swept  by 
wmds  borne  over  a  vast  extent  of  land,  while  in  contact  with 
the  surface,  is  found  to  be  mostly  a  desert  If  this  contental 
mass  were  removed  so  as  to  occupy  the  space  in  the  South 
Pacific  swept  by  the  southeast  trades,  which  blow  as  southwest 
winds  over  the  basins  of  the  ^reat  rivers  and  lakes  of  North 
America,  the  channel  of  the  Mississippi  would  resemble  that  of 
the  Australian  rivers,  and  present  a  dry  and  dusty  trough  in 
the  midst  of  a  desert,  the  great  lakes  would  be  drained,  and 
Niagara  no  longer  resound  with  the  whirl  of  its  world  of  waters. 
If  ever  there  was  a  time  when  the  Andes  and  the  Continent  of 
South  America  were  submerged,  then  the  ancient  winds  that 
fell  on  the  region  of  Central  Asia,  and  the  basins  of  the  Caspian 
and  Aral,  were  swelled  with  the  waters  that  now  are  discharged, 
in  part,  by  the  Amazon  and  Orinoco  into  the  ocean,  and  those 
seas  were  united,  forming  a  Mediterranean  of  vast  extent,  and 
probably  discharging  its  waters  by  an  estuary  more  magnificent 
than  Ihe  St.  Lawrence.  According  to  the  circulatory  scheme  of 
the  atmosphere,  the  winds  that  play  over  the  torrid  zone  of  one 
hemisphere  become  the  surface  winds  of  the  temperate  zone  of 
the  otner  hemisphere.  Fill  up  the  south  torrid  zone,  the  region 
of  the  southeast  trades,  with  land,  and  the  north  temperate  zone 
would  become  one  vast  Sahara.  Such,  in  brief^  is  the  aspect  of 
the  dry  season  in  the  geological  cycle,  happily  not  co-existing 
with  man's  possession  of  the  planet 

"  The  Saltness  of  the  Sea"  is  the  title  of  another  of  the  series 
of  interesting  papers  contained  in  the  present  volume.  We  are 
imable  to  do  more  than  to  state  that  it  is  to  this  quality,  in  con- 
nection with  the  evaporation  caused  by  heat  and  the  passage  of 
the  winds  over  the  water,  that  the  currents  of  the  ocean  owe 
their  extent  and  depth*  By  these  agencies,  a  general  circula- 
tion of  the  waters  of  the  sea  is  maintained ;  and  so  complete  is 
it  that  the  per  centage  of  its  salt  is  found  to  be  nearly  the  same 
in  every  part  of  the  globe. 

Following  the  discussion  of  a  general  circulation  of  the  waters 
through  the  entire  ocean,  is  the  argument  so  intimately  con- 
nected with  it,  and  now  so  deeply  interesting  both  to  philan- 
thropy and  science,  that  a  permanently  open  sea  exists  in  the 
Arctic  basin.  The  study  of  the  currents  of  the  ocean  have  led 
Lieut  Maury  strongly  to  the  conclusion,  that  the  pole  is  sur- 
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rounded  by  this  sea  instead  of  being  piled  by  everlasting  bar- 
riers of  thick-ribbed  ice.  The  report  of  Lieut.  De  Haven,  the 
commander  of  the  Grinnell  Expedition,  the  first  of  the  noble 
enterprises  set  on  foot  from  the  United  States  to  aid  in  the  dis- 
covery and  rescue  of  the  lost  ships  of  Sir  John  Franklin,  fol- 
lows ;  and  in  the  midst  of  the  dangers  of  the  dreary  cruise  dur- 
ing the  long  nights  of  those  two  polar  winters,  a  ray  of  hope, 
feint  though  it  Be,  hangs  over  the  track  of  the  intrepid  Kane, 
who  has  dared  again  the  perils  of  the  Arctic  Sea,  at  the  joint 
command  of  humanity  and  national  glory. 

Deep  Sea  Soundings. — ^To  determine  the  depth  of  the  ocean, 
and  approximately  the  outline  of  its  abysses  and  shallows,  will 
furnish  data  of  the  utmost  value  in  completing  the  theory  of  the 
tides.  We  believe  that  American  officers  have  been  tne  fore- 
most, and,  with  a  few  exceptions,  the  only  investigators  in  this 
problem.  Already  thev  have  contributed  enough  to  make  out 
a  chart  of  the  bottom  of  the  Atlantic,  which  gives  a  general  idea 
of  the  slopes  and  hollows  of  that  ocean  valley,  and  its  trans- 
verse branches,  the  Caribbean  Sea  and  the  Uulf  of  Mexico. 
The  first  cruise  of  the  "  Fanny  "  the  schooner  dispatched  on 
this  service  of  making  these  explorations,  cleared  up  all  doubts 
as  to  the  non-existence  of  certain  fancied  rocks  and  snoals  which 
had  been  long  enough  bugbears  to  navigators.  The  following 
is  the  list  of  rocks  found  to  be  purely  imagmary  during  the  cruise: 

Latitiido  North.  Longlfcade  W«tl 

AahtonRock 33<*  50'  71«  40' 

False  Bermadas 32    30  58    40 

Nye'iRock 31     15  55    50 

Van  Kealen's  Vigia 31    40  38    20 

JorynaRook 31    40  23    45 

Steen  Ground 32    30  21     15 

Mary's  Bock 19    45  20    45 

Lieut.  Berryman,  in  the  United  States  brig  "  Dolphin,"  re- 
ports, in  1863,  that  nothing  has  been  found  at  the  places  indi- 
cated: 

Latitode  Nortli.  Longitude  WmI 

SSghtStonea U^  22' 16®  40' 

Jean  Hammond'a  Bock 36    56    19    50 

nangaiilt'a  Bock 40    58    48    40 

Daraile'a  Bock 40    52    54    42 

Haogault'a  Breakers 41       7    49    23 

35  Fathom  Shoal 42    32    45     17 

Bock 30    50   27    19 

At  some  of  these  localities  soundings  were  taken,  with  depths 
of  from  2,200  to  4,600  fathoms.  The  greatest  depth  sounded  in 
the  Taney  was  in  latitude  81®  59'  north,  long.  58**  48'  west,  on 
the  15th  If  ovember,  1849,  when  5,700  fathoms  of  wire  were  let 
out  without  reaching  the  bottom.  The  form  of  the  deepest  portion 
of  the  N  orth  Atlantic  is  that  of  a  y,  lying  northwest  and  southeast, 
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the  two  divisioDS  being  in  the  former  direction,  and  stretching 
from  20*"  to  40**  north  ktitude,  and  from  40**  to  60**  west  long. 
Just  on  the  verge  of  one  of  the  divisions  of  the  y,  the  Bermu- 
das rise  from  the  sea,  forming  apparently  a  peak  mostly  sub* 
merged,  of  nearly  six  miles  in  neignt.  The  y  lorm  is  preserved 
in  the  next  higher  shelf  of  the  bottom,  only  the  tail  is  prolonged, 
forming  a  long  trough  between  the  two  continents  of  South 
America  and  Africa.  Two  lines  of  soundings  have  recently 
been  run  across  the  Atlantic  by  Lieut  Berryman,  in  the  Dol- 
phin ;  they  confirm  the  supposition,  that  the  aepUi  of  the  North 
Atlantic  is  nowhere  greater  than  5,000  fathoms.  No  little  prac- 
tical difficulty  is  experienced  in  sounding  these  depths,  and  the 
best  check,  in  fSstct  it  is  indispensable,  to  observe  the  rate  at 
which  the  wire  or  twine  is  delivered  from  the  reel.  Without 
this  precaution,  currents  and  counter-currents  may  operate  on  the 
line  long  after  the  plummet  is  on  the  bottom.  The  following  is 
a  series  of  deep  sea  soundings  recently  made  from  the  brig  Dol- 
phin, Lieut.  O.  H.  Berryman,  and  extracted  from  a  letter  of  our 
author.  It  will  be  seen  that  it  exhibits  the  profile  of  two  lines 
carried  across  the  North  Atlantic. 

DEPTHS  OF  THE  OCEAN. 

Lmt.  N.  I'OfL*  ^'  D«irtb  la 

Date.  D.   M.   S.  D.   M.  8.  Fathoin^ 

Oct    4,  1853 39  39  00 70  30  00 1,000  no  bottom. 

"      7,    "  4t  I«  00 62  38  00 »,  200  bottom. 

"  41  40  00 59  23  00 2,600      " 

"  41  40  00 66  01  00 2,696      " 

"  40  36  00 64  18  30 3,460      " 

"  41  07  00 40  23  16 4,680      •« 

"  43  40  00 42  66  00 2,700      " 

"  44  41  07 40  16  00 1,800       " 

«  83  08  00 16  10  00 2,960  no  bottom. 

Jan.    3,  1863 34  16  00 16  46  00 2,298  bottom. 

"  36  49  00 19  63  45 2,960      " 

"  36  69  00 19  68  00 2,600      " 

<•  30  49  00 27  26  00 2,200  no  bottom. 

"  30  45  00 27  31  00 2,480  bottom. 

♦•  27  06  00 28  20  26 .1,700      " 

"  29  21  00 30  48  00 2,680      •• 

"  31  17  00 33  08  00 2,400      " 

"  28  56  00 86  49  00 1,800  no  bottom. 

"  29  13  30 41  20  60 2,270  bottom. 

"  31  16  00 43  28  00 2,089      " 

"  33  01  00 44  31  00 2,260      " 

"  32  29  00 47  02  00 1,960  no  bottom. 

«  32  66  00 47  68  00 6,600  doubtful. 

«  33  03  00 48  36  00 3,660  bottom. 

«  32  47  00 60  00  00 3,240  no  bottom. 

"  28  69  00 67  61  00 1,380  bottom. 

'*  28  20  00 59  44  00 2,900  doubtful. 

"  28  04  00 61  44  00 3,000  bottom. 

"  28  23  00 64  17  00 2.618      " 

"  27  42  86 66  11  16 1,000  no  bottom. 

•'  26  49  00 66  64  00 2,720  bottom. 

»  28  16  00 69  24  00 2,960      *' 
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The  Charts. — ^A  series  of  charts  has  been  compiled  from  the 
observations  made  by  the  numerous  intelligent  navigators  en- 
gaged in  the  scientific  enterprise  set  on  foot  by  Lieut.  Maury. 
The  pilot  chart  is  derived  from  these  results.  The  ocean  is 
divided  into  square  districts,  of  five  degrees  in  length  on  each 
side.  The  winds  for  each  month  in  each  district  are  then  col- 
lated, and  it  is  hence  easy,  knowing  the  prevailing  set  of  the 
winds  for  each  month,  to  aecide  upon  the  probability  of  finding 
in  each  district  a  fiivorable  wind.  The  problem  then  assimilates 
to  that  of  the  engineer  who  is  called  on  to  make  detours  to 
avoid  mountain  masses  in  fixing  on  the  best  line  for  a  road  on 
land. 

The  thermal  charts  are  of  no  little  scientific  import,  and  from 
them  we  learn  the  office  of  the  ocean  in  ameliorating  the  climates 
of  the  earth. 

The  chart  of  the  trade-winds  embodies  the  results  of  the  ob- 
servations made  on  these  winds.  One  remarkable  discovery  has 
been  made,  and  it  is  that  the  southeast  trade  region  is  wider  than 
that  of  the  northeastern  trade  in  both  oceans.  The  average  line 
of  division  is  about  9**  north  of  the  equator. 

OcBAN  Tbleorafh. — ^Tho  Boundingi  reported  in  the  preceding  table  establishee, 
beyond  doubt,  the  praotioability  of  laying  a  submarine  electrio  cable  on  the  bottom 
of  the  ocean. — ^Eo. 
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SrsAK  the  word  and  think  die  thought, 
Qniok  His  as  with  lightning  canght, 
Over — ^nnder — ^lands  or  seas, 
To  the  fiir  Antipodes. 

Kow  o'er  oities  throng'd  with  men, 

Forest  now  or  lonely  glen ; 

Now  where  busy  Commerce  broods. 

Now  in  wildest  solitudes ; 

Now  where  Christian  temples  stand, 

Now  afar  in  Pagan  land ! 

Here  again  as  soon  as  gone. 

Making  all  the  earth  as  one. 

Boston  speaks  at  twelve  o'dook, 

St.  Louis  reads  ere  noon  the  shock : 

Seems  it  not  a  feat  sublime — 

Intellect  hath  oonquer'd  Time ! 

Sing  who  wiU  of  Orphean  lyre, 
Ours  the  wonder-working  wire  1 
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irt.ni.— SUBTBRKilEAI  TElBfitiPI, 

AS  COMPASMb  WITH  WIBB  tR  THB  AOU 

Owing  to  the  difficulties  experienoed  in  working  wires  on 
poles,  or  in  tke  air,  on  account  of  atmospheric  electricity,  the 
minds  of  man^r  are,  at  present,  fixed  upon  a  thousand  plans  to 
remedy  the  evils,  and  among  these  diversified  speculations  is  a 
subterranean  telegraph.  At  present  we  are  aisposed  to  say 
but  little  upon  the  subiect,  having  serious  objections  to  any 
and  all  modes  proposea;  and  as  to  that  which  is  surrounded 
with  the  least  evil,  we  are  unable  to  determine,  except  upon 
questionable  theories. 

An  English  writer  thus  refers  to  the  subject,  although  we 
believe  there  are  some  subterranean  telegraphs  in  France : — 

"  It  may  be  said  that  much  of  the  alleged  damage  likely  to 
ensue  from  the  action  of  natural  currents  of  electricity  passing 
throuffh  the  atmosphere,  would  be  obviated  by  the  use  of  wires 
buried  in  the  earth ;  but  when  it  is  found  in  the  case  of  even 
a  single  line  of  telegraph  in  Prussia,  that  more  than  one  hun- 
dred miles  of  wire  which  were  buried  in  the  earth— owing  to 
their  defective  insulation,  and  the  difficulty  experienced,  and 
the  time  occupied  in  detecting  the  exact  position  of  those  de- 
fects, and  in  remedying  them  when  discovered — ^have  been 
abandoned,  and  the  wires  suspended  on  posts  in  their  stead,  the 
employment  of  subterranean  wires  for  the  sake  merely  of  les- 
senmg  the  efiPects  of  atmospheric  electricity  cannot  be  recom- 
mended. 

*^  And  a^in,  when  we  call  to  mind  the  great  additional  expense 
that  must  be  incurred  at  the  first  outset,  and  the  ^at  difficulty 
and  expense  that  must  be  encountered  afterwards  m  submerginff 
additianal  wires^  when  the  increasing  wants  of  trade  demand 
such  additions,  it  would  appear  unwise,  in  the  present  unsatis- 
fectory  evidence  on  the  suDject,  to  pursue  very  extensively  the 
plan  of  buiying  the  wires  in  the  earth,  in  preference  to  their 
suspension  in  the  air,  unless  money  were  ot  little  or  no  impor- 
tance, and  the  best  possible  insulation  was  demanded,  what- 
ever might  be  the  cost." 

We  may  be  too  £astidious  in  our  views  as  to  the  practicability 
of  a  subterranean  telegraph ;  but  until  there  is  more  evidence 
upon  the  subject,  and  the  plan  thoroughly  tested,  we  cannot 
refrain  from  entertaining  a  doubt  as  to  the  general  feasibility, 
unless  at  a  very  great  expense,  and  even  then  its  economy  is 
very  questionable  in  America. 
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Our  lines  are  very  lengthy,  and  extend  over  lowlands  and 
uplands,  mountains  and  valleys,  plains  and  swamps,  spreading 
over  every  species  of  formation  common  to  the  earth.  Through 
many  sections  of  America,  the  expense  of  a  subterranean  sys- 
tem would  be  very  great,  and  in  fact  so  large,  that  the  prospect- 
ive income  of  many,  if  not  all  the  lines,  would  never  be  com- 
mensurate with  the  hopes  and  wants  of  investing  capitalists. 

Extend  our  commerce  to  the  port  of  Singapore ;  laden  our 
ships  with  the  natural  products  of  Borneo,  Malacca,  and  other 
islands  of  the  Eastern  Archipelago ;  admit  them  free  of  dutv ; 
open  for  competition  the  manufacture  of  gutta  percha  insula- 
tion; and  then,  and  not  until  then,  need  we  contemplate  the 
beauties  of  a  Telegraph  Line,  freed  from  the  annojring  hin- 
drances of  atmospheric  electricity,  particularlv  in  the  South  and 
West,  where  Autumn  is  frequent  m  the  proauction  of  the  most 
gorgeous  aurora  borealis.  T.  P.  S. 
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We  have  seen,  within  the  last  half  century,  the  most  surpris- 
ing changes  in  the  condition  of  human  affairs,  brought  about  by 
the  scientific  application  of  established  principles  to  practical 
uses.  Not  but  that  noble  buildings,  and  oeautiful  statuary  and 
magnificent  bridges,  remain  as  monuments  of  the  past;  but 
it  was  not  for  antiquity  to  invent  steamboats,  or  railways,  or 
the  Napier  press,  or  the  magnetic  telegraph,  nor  to  equal  even  in 
architecture  some  of  the  splendid  ed&ces  which  mark  the  pro- 
gress of  our  age. 

Ma^etism,  supposed  to  have  but  one  power,  and  that  a 
directive  one,— to  nave  but  one  practical  use,  that  by  which  the 
navigator  steers  his  bark  in  safety, — ^is  now  appliea  in  the  re- 
duction of  ores,  and  in  the  lifting  of  weights,  and  the  writing  of 
words,  and  by  its  ready  obedience  to  a  newly-discovered  law, 
becomes  the  trusty  amanuensis  of  the  telegraphic  conductor. 

GtJvanism,  allied  to  electricity  and  magnetism,  having  the 
characteristics  of  both,  with  effects  dissimilar,  has  also  given  its 
aid,  under  the  direction  of  science,  and  we  have  its  singular 
cements  flowing  through  the  vats  of  the  laboratory,  to  form  new 
metallic  comiinations^  and  to  give  strength,  durability,  and  beauty 
to  fabrics  of  indispensable  necessity.  The  galvanic  batterj 
anns  iron  not  only  with  the  powers  of  the  magnet,  but  gives  it 
security  from  corrosion,  and  tnus  we  have  rapidly  coming  into 
use  materials  with  which,  but  a  short  time  ago,  we  were  en- 
tirely unacquainted. 
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Irt.  IT.— TIE  ilEUCJUI  TBLEaJPI  OOXFEDERATIOll, 

OBOAKIZED  AT  WASHINGTON,  XABCH  6tH,  1868 — TO  ASSEXBUB  ANNUALLY — 
OOMFOSBD,  BT  REPRBSSRTATION,  FROM  ALL  USES  IN  NOBTH  AMERICA  VSINO 
THE  MOBSB  AMERICAN  ELECTBO-MAOmnC  nLBGRAPH. 

The  origin  of  this  Assooiation  was  the  publication  of  a  call, 
signed  by  the  Presidents  and  others  of  a  large  number  of  the 
Telegrapn  Lines  in  the  United  States,  inviting  every  oompany, 
using  the  Morse  system,  to  send  one  or  more  representatives  to 
a  Convention,  to  assemble  at  Washington  Oity,  March  6th, 
1853.  The  object  of  the  Convention,  as  thus  promulgated,  was 
to  act  on  such  matters  as  might  be  of  interest  to  the  lines  in 
common,  without  regard  to  the  special  interest  of  any  given 
line  or  connection. 

The  Convention  assembled,  and  embraced  a  representation 
firom  lines,  amounting  in  extent  to  at  least  three-fourths  of  the 
wires  in  America.  Various  proceedings  took  place,  and  among 
them  the  adoption  of  a  resolution,  presented  by  Mr.  Alvord  of 
Missouri,  organizing  a  General  Committee  on  Confederation,  to 
act  in  the  interim  of  the  Convention,  with  general  powers. 
That  committee,  at  an  early  day,  after  the  adjournment  of  the 
Convention,  issued  the  annexed  circular  address,  which  we  repub- 
lish for  more  general  reflection.  It  embraces  some  very  impor- 
tant facts,  womiy  of  the  daily  consideration  of  every  telegrapher, 
which,  too,  must  sooner  or  later  be  an  integral  on  the  final  adop- 
tion of  a  imiversality  of  business  system.  Finding  the  busi- 
ness proper  for  this  committee  to  act  upon,  as  contemplated 
by  the  Convention,  too  great  to  receive  the  necessary  attention, 
the  editor  of  the  Oompanum  was  selected  to  act  as  Secretary, 
and  as  soon  as  possible,  resigned  his  offices  in  the  West  to  as- 
sume tbe  new  duties  at  Wasnington  City,  under  the  official  di- 
rection of  the  committee  appointed  by  the  Convention  as  afore- 
said. 

The  circular  address  of  the  Secretary,  following  that  of  the 
committee,  will  evidently  startle  the  minds  of  every  telegraph 
management  throughout  the  country,  and  at  the  same  time  m- 
fuse  a  cheerful  spirit,  and  new  hope  for  success,  in  the  prospect 
of  realizing  the  mimense  saving,  so  emphatically  exhibited  by 
that  document  The  facts  therein  promulgated  are  worthy  of 
immediate  attention.  The  plans  proposed  ought  to  be  adopted 
without  delay,  that  the  benefits  may  the  earlier  be  accom- 
plished. [EnrroB. 
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ADDRESS 

To  ihe  PreiidetUs  rf  the  ieveral  Campamet  using  Moniu  American 
JElectfo-Magnetic  Telegraphy  in  the  United  StateSj  Mexico^  and  the 
British  CoUmies  in  North  Ameriea, 

Gentleicsn  : — ^In  obedience  to  the  directions  of  the  Telegraph 
Convention,  recently  held  in  the  City  of  Washington,  the  nn- 
dersigned  have  the  honor  to  transmit  a  copy  of  the  resolutions 
adopted  by  them,  and  ask  the  concurrence  and  future  co-opeia- 
tion  of  your  respective  companies. 

The  members  of  the  late  Convention,  as  well  from  their 
obeeryalion  and  experience  abroad,  aa  by  an  interchange  of 
views  among  themselves,  were  deeply  impressed  with  the  neces- 
sity of  some  organization  to  preserve  harmony,  and  produce 
umformity  in  the  mode  of  doing  business  by  the  many  compa- 
nies using  Morse's  Telegraph.  Obviously  this  can  be  attained 
only  by  laying  aside,  for  uie  occasion,  all  animosities  and  jea- 
lousies, which  may  have  grown  out  of  competition,  or  the  vio- 
lation of  exclusive  privileges,  real  or  supposed,  and  waiving 
for  that  purpose  only,  but  without  abandoning,  all  conflicting 
claims.  Acting  upon  these  principles,  the  recent  Convention 
was  distinguished  by  the  harmony  and  good  feeling  which 
characterized  its  sittings,  giving  promise  of  good  to  be  derived 
from  the  annual  recurrence  of  such  assembls^es. 

It  is,  perhaps,  a  public  misfortune,  that  all  the  principal  tele- 
graph lines  of  the  country  are  not  subject  to  one  control,  gov- 
erned by  one  set  of  rules,  and  presenting  in  all  cases  an  undi- 
vided responsibility. 

As  such  an  arrangement  is  obviously  impracticable,  it  becomes 
important  to  the  companies,  and  to  the  public,  to  secure  by 
other  arrangements,  as  far  as  practicable,  the  advantages  which 
would  result  from  a  controlling  power.  Many  evils  have  already 
shown  themselves  as  incident  to  the  present  system,  among 
which  are  the  following,  viz. : — 

1.  The  adoption  of  different  abbreviations  and  signals  on 
different  lines,  rendering  their  language  measurably  unmtelligi- 
ble  to  each  other.  On  some  lines  it  has  even  been  proposed  to 
change  the  elements  of  which  some  of  the  letters  of  Morse's 
Alphabet  are  composed.  It  requires  no  argument  to  prove  that 
the  tendency  of  these  practices  is  to  produce  utter  confusion 
in  the  business  of  telegraphing;  and  if  allowed  to  proceed, 
those  engaged  in  it  will  become  as  unintelligible  to  each  other,  as 
were  the  builders  of  Babel  after  the  confusion  of  tongues.  This 
mischief  cannot  be  obviated  otherwise  than  by  a  concert  of  ac- 
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tion  among  the  companies,  and  the  adoption  of  one  general  ajs* 
tem,  setting  their  faces  against  any  alteration  therein,  unless  it 
be  by  common  consent.  As  a  basis  for  all  future  action,  we 
earnestly  recommend  the  adoption  of  the  seventh  and  eighth  re* 
solutions,  herewith  transmitted. 

2.  Perhaps  the  greatest  evil  existing  tmder  the  present  sys- 
tem, is  the  absence  of  due  responsibility  on  account  of  mes- 
sages sent  over  the  lines  of  two  or  more  companies,  which  are 
unreasonably  delayed,  or  never  delivered  at  all.  We  all  know 
that  perfect  certainty  of  prompt  delivery  is  not  attainable  in  the 
present  condition  of  the  telegraph  lines  g^ierally;  but  it  is  not 
oifficult  to  adopt  and  enforce  such  regmations,  as  will  greatly 
lessen  the  disappointment  and  irritation  so  prevalent  among  the 
customers  of  the  telegraph,  in  consequence  of  the  failure  of  their 
messages  to  reach  their  destination,  or  their  inability  to  pro- 
cure information  as  to  what  has  become  of  them. 

The  idea  so  prevalent  among  operators,  that  it  is  an  injury  to 
their  line  to  let  connecting  lines  know  when  they  are  down,  ia 
&tally  erroneous.  They  receive  messages  ana  retain  them, 
awaitmg  the  repair  of  their  line ;  and  when  the  station  whence 
the  messages  came  inquires  after  them,  too  frequently  no  answer 
is  returned.  The  customer  becomes  impatient  and  irritated,  and 
demands  the  refunding  of  his  money,  which  is  refused ;  where- 
upon he  curses  the  telegraph,  and  ceases  to  use  it.  None  of  us, 
it  is  confidently  believed,  have  duly  appreciated  the  injury  done 
to  all  the  telegraph  lines  by  such  short-sighted  policy. 

All  this  can  be  readily  obviated.  Let  each  line,  when  down, 
promptly  inform  every  connecting  line  of  the  feet  If  there  be 
any  other  line  by  wmch  messages  appropriately  belonging  to 
the  line  thus  down,  can  be  promptly  sent,  let  them  be  silently 
received  and  so  forwarded ;  if  not,  let  the  customer  be  firankly 
told  that  a  connecting  line  over  which  his  messages  must  pa^ 
is  down,  and  that  it  is  uncertain  when  his  message  will  reach 
ila  destination.  K,  thus  informed,  he  chooses  to  leave  his  mes- 
sage, he  cannot  complain  of  fraud  or  imposition. 

The  imdersigned  are  perfectly  satisfied,  that  incom^arablv 
more  harm  arises  from  the  omission  to  give  information  in  such 
cases,  than  &om  the  failures  themselves ;  and  that  multitudes 
abandon  the  use  of  the  telegraph  not  because  their  messages 
have  been  delayed  or  lost,  but  because  they  can  obtain  no  sa- 
tis&Gtory  explanation  of  the  cause. 

Intimately  connected  with  these  practices  is  the  subject  of  re- 
funding. Customers  are  put  to  great  inconvenience  in  obtain- 
ing evidence  that  their. messages  nave  been  delayed,  mutilated, 
OT  losty  when  the  telegraph  ought  to  know  all  about  it  That 
the  station  from  which  the  message  is  sent,  is  not  in  possession 
of  the  fects  when  messages  are  delayed  or  lost,  is  the  fault  of 
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other  stations  or  connecting  lines,  in  withholding  information 
which  ought  to  be  given. 

These  evils  the  Convention  hope  to  mitigate  by  the  rules  laid 
down  in  their  second,  third,  fourth,  and  fifth  resolutions,  which 
are  earnestly  recommended  to  the  adoption  of  your  respective 
companies. 

To  give  greater  efficiency  to  the  principles  therein  laid  down, 
the  committee  recommend  that  the  following  explicit  instruc- 
tions be  given  to  the  chief  operator  at  the  termmal  station  of 
every  line,  viz. : — 

1.  That  when  any  line  ceases  to  operate  in  whole  or  in  part, 
for  the  space  of  one  hour  during  ordinary  business  hours,  notice 
thereof  shall  be  given  to  all  connecting  lines,  specifying  what 
part  of  the  line,  it  any,  is  still  in  operation ;  and  that  when  the 
une  again  commences  to  operate,  notice  thereof  be  also  given 
immediately  to  all  connecting  lines. 

2.  That  operators  of  connecting  lines,  receiving  such  notices, 
shall  immediately  send  them  along  their  respective  lines. 

8.  That  when  from  any  cause  a  message  from  another  line  or 
station  cannot  be  forwarded,  or,  if  it  has  reached  its  destination, 
cannot  be  delivered  the  same  day,  notice  thereof  shall  be  given 
to  the  station  whence  it  came. 

A  strict  observance  of  these  rules  would  remove  many 
causes  of  irritation  which  now  beset  the  telegraph  business,  and 
would  obviate  much  trouble  now  experienced  in  the  matter  of 
reminding. 

The  second  resolution  purports  to  regulate  the  principles  on 
which  moneys  refunded  shall  be  charged  upon  the  several  com- 
panies concerned.  In  the  discharge  of  the  duties  imposed  on 
the  committee  by  the  fourteenth  resolution,  they  recommend  the 
following  rules  iot  giving  effect  to  the  second  resolution,  viz. : — 

1.  Where  refunding  is  required  by  reason  of  an  error  of  the 
telegraph,  the  whole  amount  shall  be  chargeable  to  the  com- 
pany on  whose  line  the  error  was  committed. 

2.  Where  refunding  is  required  by  reason  of  delay  in  the 
transmission  of  a  message,  the  whole  amount  shall  be  charge- 
able to  the  company  on  whose  line  the  delay  occurred,  unless 
said  company  shall  show  that  it  was  occasioned  by  providential 
or  uncontrollable  circumstances,  of  which  the  connecting  lines 
were  duly  informed. 

8.  Where  refunding  is  required  by  reason  of  neglect  to  de- 
liver a  message  when  received,  the  whole  amount  shall  be 
chargeable  to  the  company  at  whose  station  the  neglex^t  oc- 
curred. 

4.  In  all  cases  where  refunding  is  reauired,  the  manager  of 
the  station  where  money  was  paid  in  tne  first  instance  shall 
be  sole  judge  of  the  justice  of  tne  demand ;  and  if  any  dispute 
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arises  as  to  what  line  is  chargeable  with  the  amount  refunded, 
or  any  part  of  it,  the  question  shall  be  referred  to  the  Presidents 
or  Principal  Managers  of  the  lines  concerned ;  and  if  they  dis- 
agree, the  subject  shall  be  referred  by  them  to  the  Correspond- 
ing Committee,  whose  decision  shall  be  final.  Provided^  that 
when  any  line  refuses  or  omits  to  give  information  as  prescribed 
in  the  third  and  fourth  resolutions,  the  whole  sum  refunded 
shall  be  charged  to  such  line. 

The  other  resolutions  adopted  by  the  Convention  do  not  ap- 
pear to  need  any  explanation.  That  uniformity  may  at  once  be 
mtroduced  and  preserved,  it  is  recommended  that  they  be  all 
adopted,  though  they  may  in  some  particulars  be  consiaered  ob- 
jectionable, and  that  any  desirable  modifications  be  reserved  for 
the  next  annual  Telegraph  Convention. 

The  Committee  trust  tnat  all  Telegraph  Companies  in  North 
America,  using  Morse's  system,  will  cause  themselves  to  be  re- 
presented in  the  next  Annual  Convention,  by  delegates  formally 
chosen  and  furnished  with  credentials,  and  that  they  be  author- 
ized to  pledge  the  faith  of  their  respective  companies  to  carry 
into  effect  the  resolves  of  the  Convention,  so  far  as  they  may 
relate  to  the  mode  of  doing  business,  their  intercourse  and  res- 
ponsibilities among  themselves.  It  is  only  by  receiving  the 
vote  of  the  Convention  as  authoritative,  that  it  can  become  per- 
manently useful. 

In  conclusion,  we  beg  that,  as  soon  as  practicable,  you  will 
submit  the  resolutions  of  the  late  Convention,  together  with  the 
recommendations  of  this  Address,  to  your  Company  or  Board 
of  Directors,  and  communicate  the  result  of  their  action  thereon 
to  our  Chairman,  that  we  may  notify  each  Company  of  their 
adoption  or  rejection  by  the  rest. 

B.  B.  FBENCH, 
AMOS  KENDALL, 
J.  D.  CATON, 
J.  K.  MOREHEAD, 
WM.  M.  SWAIN. 


OIECULAR  ADDRESS 

TO  ALL  ELECTRIC  TELEGRAPH  COICPANISS  IN  NORTH  AKERICA. 

At  the  late  American  Telegraph  Convention,  in  Washington 
City,  the  following  resolution,  among  many  others,  was  adopted, 

**  That  it  shall  be  the  duty  of  the  Corresponding  Committee 
to  encourage  the  establishment,  at  some  central  point,  of  manu- 
fiEUStories  or  depots  of  all  the  necessary  materials,  such  as  acids, 
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instruments,  stationerj  used  and  consumed  in  the  conduct  and 
management  of  telegraph  lines.^ 

Not  being  able  themselves  to  attend  to  the  details  necessary 
to  the  efficient  execution  of  this  and  other  resolutions  adopted 
by  the  Convention,  the  Corresponding  Committee,  deeming  this 
matter  particularly  of  great  importance,  appointed  the  under- 
signed their  Secretary,  with  the  understandmg  that  he  was  to 
attend  to  the  details  which  the  Convention  had  imposed  upon 
them. 

Thus  authorized  by  the  Committee,  the  undersigned  has  given 
special  attention  to  the  subject  of  the  foregoing  resolution,  which 
he  interprets  as  follows,  viz. : 

1st.  The  organization  of  a  system,  by  which  all  the  lines  in 
the  country  can  procure  the  materials  needed  in  the  successful 
management  of  the  Telegraph,  unadulterated  with  baser  sub- 
stances. 

2d.  That  the  articles  purchased  might  be  obtained  at  the 
lowest  price  possible,  resulting  from  a  general  wholesale  ar- 
rangement. 

8d.  That  a  general  uniformity  might  i^esult  therefrom,  dis- 
pelling the  necessity  for  continuju  experiments,  originating  from 
a  scarcity  of  material  in  any  section  of  the  country,  whereby  the 
management  necessarily  resorts  to  supposed  equivalents. 

Considering  the  objects  of  the  resolution  to  be  asjust  recited, 
the  Secretary  has  proceeded  to  make  complete  arrangements  for 
carrying  the  same  into  immediate  operation.  He  has  visited 
the  various  cities  in  the  East,  and  procured  the  prices  from  many 
firms,  offering  to  supply  the  lines  throughout  the  country  with 
the  materials  consumed.  The  prices  submitted  are  greatly  under 
the  amounts  now  paid  in  all  parts  of  the  country,  and  the  pro- 

f)08als  accepted  are  at  least  twenty-five  per  cent,  less  than  the 
owest  price  paid  by  any  line  heretofore.  The  multiplication  of 
commissions  by  the  dealers  greatl^^  increased  the  cost  of  the 
article,  and  with  a  view  to  save  that  increase  of  expenditure,  the 
Secretary  has,  in  every  instance,  sought  proposals  from  the 
manufacturers.  The  great  saving  will  be  readily  seen  by  an 
examination  of  the  figures  presented  hereinafter.  Not  only  is 
the  price  reduced,  but  the  pure  article  is  obtained,  unadulterated 
and  free  from  mixture  with  inferior  qualities. 

It  must  be  remembered,  too,  that  the  great  saving  accruing 
under  ^is  arrangement,  as  well  as  the  perrection  of  the  materials 
purchased,  contemplates  the  concentration  of  purchase  through 
the  arrangement  of  the  American  Telegraph  Confederation. 
Some  of  tne  companies  will  not  realize  much  saving,  because 
their  consumption  is  small.  Every  line  throughout  the  country 
ereatly  needs  the  economy  proposed,  though  ever  so  little.  The 
benefits  will  be  mutually  enjoyed ;  none  are  excluded.    The 
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arrangements  contemplate,  that  every  company  or  every  line 
throughout  the  United  States,  Canada,  Nova  Scotia  or  Mexico, 
can  partake  in  the  advantages  proposed.  It  is  the  interest  of 
all  to  unite ;  the  larger  the  purchase,  the  less  will  be  the  sum 
to  be  paid ;  thus  all  will  partake  alike  in  the  economy.  The 
invitation  is  to  all,  and  the  earlier  commenced  the  better.  Many 
lines  have,  very  probably,  a  supply  on  hand  sufficient  for  the 
season,  but  when  new  orders  are  given  it  is  hoped  the  pro- 
posals beneath  submitted  will  be  accepted.  The  prices  embraced 
m  the  schedule  may  not  be  much  less  than  now  paid  by  some 
lines,  but  much  less  than  paid  by  other  lines ;  besides,  a  good 
article  is  procured  for  the  same  amount  paid  for  an  inferior. 
Some  lines  are  paying  three  hundred  per  cent,  more  than  pro- 
posed in  the  schedule,  and  the  consumption  very  large ;  to  these 
lines  the  saving  will  be  extraordinary.     An  examination  of  th« 

{)rice8  will  prove  to  be  one-fourth,  in  the  aggregate,  less  than  the 
owest  price  paid  by  any  line  in  America.  This  may  seem  to  be 
a  bold  assertion,  but  nevertheless  it  is  true.  The  prices  paid 
by  the  various  lines  have  been  procured,  and  there  can  be  no 
mistake  as  to  the  correctness  of  the  statements  submitted. 

It  is  proper  to  add  here,  that  a  moderate  commission  is  added 
to  the  price  specified  in  the  schedule,  to  be  appropriated  by  the 
General  Committee  to  defray  the  expenses  necessary  in  carrying 
out  the  directions  of  the  Annual  Conventions.  If  the  revenue 
thus  accruing  exceed  the  necessities  of  the  Committee,  a  reduc- 
tion will  of  course  be  promptly  made.  The  Committee,  under  the 
resolutions  of  the  Convention,  will  manage  or  direct  the  course 
of  procedure  in  all  matters,  and  will  not  fail  to  do  all  that  may 
be  possible  for  the  general  prosperity.  The  companies  can 
safely  repose  confidence  in  the  arrangements  presented,  as  there 
are  those  intrusted  with  the  charge,  who  will  realize  the  advan- 
tages of  the  economy  as  shareholders  in  the  respective  lines,  and 
not  otherwise.  The  Committee  is  elected  annually,  and  the  Con- 
vention can  adopt  such  rules  and  regulations  as  to  its  powers 
as  may  be  deemed  requisite  and  necessary.  The  prosperity  of 
the  cause  is  the  aim  in  view.  That  the  subject  may  the  better 
be  understood,  a  short  review  of  the  cost  now  paid  and  as  pro- 
posed will  doubtless  suffice. 

NITRIC  ACID. 

This  article  is  one  of  the  most  costly  in  telegraph  consump- 
tion, and  none  more  impure  as  in  general  use ;  it  is  one  of  the 
important  elements  connected  with  the  enterprise,  and  should 
be  carefully  considered,  that  the  very  best  quality  may  be 
obtained  for  the  objects  in  view.  There  are  but  few  gentlemen 
connected  with  telegraphing  who  are  expert  chemists,  and  in 
consequence  of  which,  the  most  base  and  aaulterated  ingredients 
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have  been  mixed  with  acids  and  used  in  batteries  instead  of  the 
quality  required  in  the  generation  of  effective  electrical  action. 
In  fact,  the  most  injurious  effects  have  resulted  from  the  use  of 
mixed  acids.  Nitric  acid  is  often  diluted  with  muriatic  and 
sulphuric  acids,  or,  as  commercially  known,  oil  of  vitriol.  These 
baser  acids  reduce  the  cost  of  nitric  in  proportion  to  the  ratio  of 
mixture,  and  its  utility  is  reduced  upon  the  same  scale.  Muriatic 
acid  acts  powerfully  upon  zinc  and  platinum.  According  to 
the  best  authorities,  it  is  much  employed  for  making  many 
metallic  solutions ;  and  in  combination  with  nitric  acid,  itfonns 
the  aqua  regia  of  the  alchemists,  so  called  from  its  property  of 
dissolving  gold,  &c. 

The  mixture  of  acids  does  not  only  impose  upon  the  lines 
a  higher  price  for  an  inferior  quality,  but  it  brings  into  use 
agents  powerful  in  decomposing  the  metals,  and  consequently 
shortens  their  duration  in  usefulness.  The  chemical  action  of 
the  battery  is  a  hundred-fold  greater  than  the  electrical.  It 
should  only  be  commensurate  therewith.  Science  has  settled 
the  fact,  that  muriatic  acid  is  not  an  auxiliary  in  the  Grove 
battery.  No  one  seeks  it,  but  it  is  often  forced  upon  the  lines 
without  their  knowledge  of  the  fact,  Eelative  to  the  mixture 
of  sulphuric  acid,  or  oil  of  vitriol,  with  nitric  acid,  it  may  be  said 
that  there  is  no  harm  done,  or  that  the  two  acids  are  used  in  the 
Grove  series.  That  is  true,  but  look  at  the  relative  value.  Sul- 
phuric is  worth  only  one-fourth  the  value  of  nitric.  Why  then 
pay  the  price  of  the  former  for  the  latter  ?  If  thev  have  to  be 
mixed,  let  it  be  done  at  the  ojffices,  and  let  each  kind  be  pur- 
chased at  its  proper  value. 

During  the  investigation  of  the  C[uality  of  acids,  by  the  Se- 
cretary ,  gentlemen  proposed  to  furnish  acids  at  most  any  price. 
In  the  West  and  South,  the  scale  of  acid  mostly  used  was  IJo.  44, 
and  anything  under  that  was  deemed  worthless.  In  the  East 
nearly  as  erroneous  ideas  prevailed.  In  fact,  there  are  as  many 
views  entertained  as  to  the  kind  or  quality  of  acids  as  there 
are  persons  in  the  management  of  telegraph  lines. 

In  procuring  bids  to  furnish  the  acids,  under  this  arrangement, 
the  question  proposed  was,  "At  what  price  will  you  furnish  nitric 
acid  44^  Baumee^s  Hydrometer  ?"  A  druggist  responded,  "  Nine 
cents."  The  question  was  then  asked,  "Are  you  willing  to  sub- 
mit that  acid  to  an  expert  chemist  for  examination  ?"  He  answer- 
ed, "  No,"  but  was  willing  to  test  it  with  the  acid  used  by  nearly 
all  the  telegraph  lines  in  the  country,  and  it  should  be  equal  in 
quality. 

He  said  that  the  lines  generally  required  an  acid  that  would 
act  readily  on  the  zincs;  and  a  mixture  of  muriatic  acid  was  the 
best  means  of  accommodating  the  managers,  as  they  pronounced 
it  the  quality  required,   A  mixture  with  sulphuric  add  or  oil  of 
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Yitriol  elevates  tlie  scale  of  specific  gravity,  and  therefore  its 
measurement  need  not  be  feared  by  the  dealer.  Such  are  the 
means  resorted  to,  by  commercial  trade,  to  gratify  the  singular 
ideas  advanced  by  communities  not  expert  in  the  science  of 
chemistrv.  At  least  three-fourths  of  the  acids  heretofore  used 
in  the  iTnited  States  by  the  telegraph  lines,  are  adulterated  at 
least  ten  per  cent,  and  thus  the  injury  may  be  estimated  pro- 
portionate with  the  scale  of  base  mixture. 

Consultation  with  practical  telegraphers,  and  calculations  based 
upon  reliable  data,  show  the  quantity  of  nitric  acid  used  in 
America  to  be  about  32  carboys  of  120  lbs.  per  week.  The 
prices  paid  range  from  9  to  16  cts.  per  lb.,  the  average  being 
12  cts.  per  lb.  This  would  make  an  estimated  annual  cost  for 
nitric  acid  $28,961  60.  The  Secretary  can  have  the  quality  of 
acid  used  by  the  lines  unadulterated  for  8^  cts.  per  lb.,  which 
would  amount  to  an  annual  outlay,  based  upon  the  quantity 
estimated  above,  of  $16,972  80.  This  makes  a  saving  of  $6,988  80 

Eer  annum !    The  saving  will  greatly  exceed  this,  because  several 
undred  offices  have  been  and  are  now  paying  as  high  as  30  cts. 
per  lb.  for  an  inferior  article  to  that  oflFered  now  for  8^  cts. 

The  carboys  are  to  be  well  made,  strong,  and  capable  of  stand- 
ing the  hardships  of  transportation.  They  will  be  marked,  and 
known  as  telegraph  acids.  The  world  generally  entertains  a 
great  fear  of  the  combustion  of  aquafortis  in  transportation,  and 
shippers  manifest  great  indifference  as  to  forwarding  it.  The 
acid  will  be  shipped  under  an  independent  nama 

SULPHURIC  ACID. 

The  telegraph  lines  do  not  use  the  proportionate  quantity 
of  sulphuric  acid  contemplated  by  science  and  the  early  projec- 
tors of  telegraphing.  The  cause  of  this  inequality  is  owing  to 
mistaken  views  entertained,  mostlv  by  young  gentlemen,  who 
have  not  a  thorough  knowledge  or  the  necessary  ingredients  in 
the  proper  composition  of  a  battery.  Many  use  nitric  acid  diluted 
with  water,  in  which  to  immerse  the  zincs,  rather  than  be  troubled 
with  pouring  out  acids  from  separate  carboys.  By  this  process 
an  acid  costing  8^  cts.  is  used  instead  of  one  costmg  2  cts. ;  in 
this,  economy  will  be  promoted  by  its  abolition,  and  the  restora- 
tion of  principles  settled  by  science  and  practice  for  years.  Some 
gentlemen  do  not  use  any  acid  diluted  with  water,  and  claim  it 
as  a  grand  discovery  in  economy.  Experience  has  taught  that 
in  such  cases,  the  battery  has  to  be  enlarged,  and  it  is  inactive 
for  more  than  an  hour  after  its  construction.  Time  has  to  be 
allowed  for  the  acid  to  ooze  through  the  porous  cups,  and  a 
chemical  action  on  the  zincs  is  produced.  A  battery  thus  con- 
structed will  always  be  black,  and  more  or  less  covered  with  a 
thick  coating  of  the  oxide  of  zinc     Sulphuric  acid  cleanses  the 
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zincs,  and  an  opportunity  is  given  for  an  even  and  steady  actioQ 
of  the  nitric  acid  upon  the  metal. 

Science  has  devised  the  construction  of  the  Grove  battery. 
ExpericDce  has  demonstrated  its  correctness.  There  should  be 
two  liquids,  and  two  metals— one  liquid  to  be  nitric  acid,  and 
the  other  dilute  sulphuric  acid ;  and  the  metals  platinum  and 
amalgamated  zinc.  The  plates  of  platinum  are  immersed  in  the 
nitric  acid,  and  the  zinc  in  the  dilute  sulphuric  acid. 

Bain  water  is  the  best  with  which  to  dilute  sulphuric  acid. 

The  quantity  of  sulphuric  acid  that  should  be  used  in  Ame- 
rica, for  batteries  as  estimated  under  the  head  of  Nitric  Acid, 
would  be  about  50,000  lbs.  per  annum,  which,  at  2  cts.  per  lb., 
would  amount  to  $1,000;  the  equivalents  now  used  costing 
from  4  cts.  to  10  cts.  per  lb.,  amounting  to  at  least  $2,500  per 
annum.  In  this,  the  result  of  arrangements  made  by  the  Secre- 
tary, the  lines  will  make  a  saving  of  at  least  $1,500. 

ZINCS, 

To  relate  the  many  tricks  resorted  to  in  the  manufacture  of  tele- 
graph zincs,  would  require  many  pages.  The  impositions  exceed 
those  related  of  acids.  Thousands  of  zincs  used  by  the  telegraph 
lines  are  composed  of  zinc,  lead,  tin-solder,  and  even  iron,  and 
every  kind  of  oase  alloy.  The  commercial  rates  of  zinc  at  present, 
in  New-York,  are  quoted  at  7i  to  8  cts.  per  lb.  On  examination 
of  the  rates  quoted  in  different  cities,  it  cannot  be  bought  for 
less.  How,  then,  can  lines  purchase  a  pure  article  for  a  less 
sum,  after  the  expenses  of  moulding?  There  is  no  possibility 
for  such  to  be  the  case;  if  bought  for  less,  it  must  be  alloyed. 
It  is  true  that  zinc  rates  very  high  at  present,  and  the  price  is 
expected  to  be  less  in  a  few  months.  A  proposal  has  been  pre- 
sented and  accepted  to  supply  zinc  cups,  warranted  free  from 
alloy,  at  8  cts.  per  lb.  This  very  favorable  oflfer  contemplates, 
like  all  other  proposals,  the  patronage  of  the  entire  enterprise. 

A  few  estimates  w^ill  show  the  necessity  of  care  in  the  pur- 
chase of  zinc. 

The  quantity  in  daily  use  is  about  1,100.  These  zincs,  mould- 
ed of  proper  weight,  will  last,  on  an  average,  about  two  months. 
The  locals  will  wear  out  in  less  time.  The  main  battery,  if  pro- 
perly amalgamated,  will  serve  longer.  According  to  this  basis 
of  calculation,  the  quantity  consumed  per  annum  will  be  6,600, 
which,  at  8  cts.  per  Id.,  would  amount  to  $1,820.  The  lines  have 
been  paying  all  prices,  ranging  as  high  as  15  cts.  per  lb.  At 
this  price,  full  8,000  miles  of  lines  are  paying  at  this  time,  and 
purcnasing  with  them  at  least  20  per  cent  of  alloy.  Estimating 
the  average  price  paid  to  be  12  cents  per  lb.,  tne  cost,  as  per 
quantity  consumed,  would  be  for  16,500  lbs.  =  $1,980,  or  $660 
net  gain.  These  items  are  less  than  the  calculations  of  others 
who  have  been  consulted  upon  the  subject     They  are  fully 
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sustained  by  the  reports  of  the  various  companies.  At  the  price 
proposed,  a  pure  metal  is  obtained,  having  passed  through  the 
analytical  examination  of  a  competent  chemist.  There  will 
be  no  compounding  of  base  metals,  causing  a  torpid  battery, 
but  the  pure  and  unalloved  material  will  oe  procured.  The 
great  result  will  not  only  be  in  saving  of  original  outlay,  but  in 
securing  a  battery  promoting  the  ends  in  view. 

QUICKSILVER. 

When  Mr.  Sturgeon  and  Mr.  Kemp  discovered  the  applica- 
tion of  mercury  by  rubbing  it  on  the  zincs,  causing  them  to  last 
much  longer,  and  the  flow  of  electricity  during  the  action  of  the 
battery  to  be  more  constant  and  regular,  the  scientific  world  re- 
joiced in  the  prospect  of  economy.  U  nfortunately,  this  saving  is 
totally  disregarded  by  many  offices.  This  is,  doubtless,  the  re- 
sult of  indiflference  ana  want  of  proper  energy.  The  great  benefits 
resulting  from  the  amalgamation  of  zincs,  ought  to  stimulate 
eveiy  operator  to  give  the  batteries  the  greatest  attention  in  its 
fulfilment.  The  cost  of  the  quicksilver  is  greatly  less  than  the 
waste  of  zinc  and  acids  by  its  non-use.  It  equalizes  the  chemical 
and  electrical  actions.  The  two  harmonize,  and  the  result  is 
most  effective.  There  is  as  much  fraud  or  imposition  in  the  sale 
of  quicksilver  as  there  is  connected  with  the  other  items  here- 
tofore mentioned,  and  the  telegraph  lines  seem  to  suffer  the  most. 
That  which  has  been  used  by  many  lines  is  alloyed  with  lead, 
tin-foil,  &c.  Lead  is  worth  5  cts.  per  lb.,  and  its  mixture  with 
quicksilver  will  enable  the  vendor  to  sell  the  lead  at  the  rate 
of  $1  per  lb.,  that  being  the  average  price  paid  throughout  the 
country.  Those  who  have  any  doubt  as  to  the  correctness  of 
this  statement,  can  easily  test  its  truthfulness  by  immersing  a 
thin  piece  of  lead  or  tin-foil  in  some  quicksilver,  and  in  a  few 
moments  the  lead  or  tin  will  be  dissolved,  and  appear  as  legiti- 
mate mercury. '  The  alloy  can  exceed  twenty  per  cent,  and  pass 
as  genuine  with  many  purchasers.  Our  lines  have  been  cheated 
out  of  thousands  of  aollars  by  the  mixture  of  these  baser  metals 
with  quicksilver.  The  price  paid  heretofore,  has  been  from 
75  cts.  to  $2  per  lb.,  mostly  exceeding  $1  per  lb.  The  quantity 
used  in  America  per  annum,  including  mercury  connections,  ]s 
about  3,000  lbs.,  which,  at  $1  per  lb.,  would  be  $3,000,  and  at 
65  cts.  $1,950,  or  a  saving  of  $1,050. 

It  will  be  seen  fi-om  these  figures  that  there  will  not  only  be 
a  great  saving  in  procuring  a  pure  article,  but  also  in  the  cost  of 
purchase. 

POROUS  CUPS. 

This  article  can  be  supplied  to  the  lines  at  62  cts.  per 
dozen,  made  from  the  best  New-Jersey  clay.    This  clay  is  con- 
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Bidered  tlve  best  for  porous  cups  that  has  been  discov^ed  in 
America,  and  an  infenor  quality  will  not  answer  as  well.  The 
best  is  the  cheapest  in  the  end.  An  inferior  article  made  from 
brick  clay  can  be  purchased  at  50  cts.  per  dozen.  No  arrange- 
ment has  been  made  for  purchasing  such  an  article,  they  being 
deemed  injurious  to  the  proper  construction  of  a  battery. 

TUMBLERS. 

Various  are  the  kinds  of  tumblers  in  use.  Some  thick  and 
some  thin,  some  costing  $1,66  and  some  $2,50  per  dozen. 
Some  are  so  thin  that  they  can  scarcely  bear  the  weight  of  the 
zinc  and  acids.  In  cold  weather  they  easily  break,  thus  caus- 
ing a  great  expense.  Tumblers  can  be  furnished  the  lines  at 
$2,00  per  dozen,  made  of  the  best  glass,  and  sufficiently  strong 
for  substantial  use,  and  economical  management.  An  inferior 
quality  can  be  purchased  at  $1,60.  No  arrangement  has  been 
made  for  purchasing  an  inferior  quality.  The  tumblers,  zincs, 
and  porous  cups  are  all  made  to  suit  as  pairs,  and  the  full  force 
of  the  battery  will  be  brought  into  action  by  such  an  arrange- 
ment. A  large  zinc  in  a  small  tumbler  occasions  the  \ise  of  a 
small  quantity  of  dilute  sulphuric  acid,  and  its  renewal  must  be 
more  frequent.    These  questions  will  be  carefully  considered. 

PLATINUM. 

A  line  once  supplied  with  a  good  article  of  platina,  will  not  be 
required  to  renew  the  supply.  K  alloyed  with  inferior  metal, 
it  will  not  endure  the  nitric  acid.  If  rolled  into  thin  slips,  the 
breakage  is  very  great.  If  long  and  thick,  the  wear  will  be 
longer.  There  are  various  views  entertained  as  to  the  utility  of 
the  thin  or  thick  strip.  Orders  will  be  complied  with.  If  thin 
be  desired,  it  should  be  stated.  If  not  specified,  the  plates  will 
be  rolled  to  the  most  approved  thickness. 

The  very  best  imported  platinum  can  be  procured  at  $8,00 
per  oz.,  in  plates  rolled  the  required  thickness.  A  quality  in- 
ferior can  be  obtained,  but  the  best  imported  cannot  be  had  for 
less. 

MESSAGE  HEADS. 

This  item  of  consumption  is  one  of  no  ordinary  consideration. 
The  great  quantity  used  necessarily  occasions  a  large  expendi- 
ture. The  amount  employed  by  the  Morse  lines  of  America 
exceed  10,000,000  per  annum,  of  which  New- York  City  uses 
about  1,000,000.  These  estimates  may  appear  large,  but  they 
are  much  less  than  the  calculations  of  several  gentlemen  engaged 
in  the  active  duties  of  telegraphing.  Message  heads  are  pur- 
chased by  offices,  and  sometimes  by  the  officers  of  the  companies. 
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The  prices  paid  ranee  from  $1,67  per  1,000  to  $5,00  per  1,000. 
Several  million  are  Dought  at  $4,50  per  1,000.  Estimating  the 
average  cost  to  be  $2,50  per  1,000,  the  annual  cost  will  be 
$25,000. 

This  large  outlay  ought  not  to  be  made  without  reflection, 
and  the  opportunity  is  now  presented  for  making  a  very  great 
saving.  The  Secretary  can  supply  message  heads,  printed  on 
good  paper,  equal  to  that  used  by  any  line  m  America,  at  $1,20 
per  1,000.  It  all  the  lines  would  use  the  same  paper  as  the  Mag- 
netic Company,  the  message  heads  could  be  furnished  at  $1,10 
per  1,000.  Tne  proposals  are  arranged  to  meet  the  diversified 
opinions  of  companies. 

The  reduction  in  the  cost  of  message  heads,  from  the  prices 
named  to  $1,20  per  1,000,  will  occasion  a  gain  to  the  enterprise 
of  a  startling  amount.  The  price  paid  now  as  an  average  is 
$2,50  per  1,000  on  10,000,000=$25,000 ;  the  price  proposed 
$1,20  per  1,000  for  10,000,000=$12,000.    Net  gain,  $13,0001 

ENVELOPES. 

The  quantity  of  envelopes  used  is  not  as  great  as  that  of  mes- 
sage heads ;  the  amount  will  be  considered  6,000,000.  Of  this, 
there  are  about  4,000,000  white  and  2,000,000  buflf.  The  cost 
of  the  white  will  average  $2,50  per  1,000.  The  cost  of  the  buff 
will  average  $1,70  per  1,000.  The  cost  of  buff  has  ranged 
from  $1,37  to  $2,50  per  1,000.  These  estimates  are  upon  white 
embossed,  and  printed  buff  envelopes.  The  annual  cost,  at  the 
above  prices,  would  be  for  white  em  Dossed  $10,000 ;  for  buff  and 
printed,  at  $1,70  per  1,000,  would  be  $3,400 ;  making  an  aggre- 
gate of  $18,400. 

The  SecretaiT  is  now  prepared  to  furnish  white  envelopes 
embossed,  equally  as  good  as  the  best  now  used  by  any  line  in 
the  United  States,  at  $1,60  per  1,000,  and  the  buff  printed  at 
$1,20  per  1,000.  If  the  buff  are  embossed,  the  price  will  be 
$1,10  per  1,000.  The  aggregate  estimate  upon  these  prices  will 
be  for  the  white  envelopes  $6,400 ;  for  the  buff  envelopes  $2,400 ; 
making  a  total  of  $8,800.    Net  gain,  $4,600. 

The  prices  now  proposed  are  greatly  under  former  rates.  The 
proposal  contemplates  the  supply  of  all  the  lines,  and  hence  the 
reduced  rates. 

CLOCKS. 

Arrangements  have  been  made  for  procurimg  a  superior 
quality  of  clock,  from  one  of  the  most  extensive  manufactories 
in  Connecticut.  The  face  is  about  twelve  inches  in  diameter, 
gilt  frame,  having  the  time  of  the  hour,  minute,  second,  and  day 
of  the  month,  all  represented  on  its  face,  and  to  run  eight  days. 
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Made  to  run  lying  on  the  table,  hanging  on  the  wall,  or  in 
course  of  transportation.  The  manufacturer  says,  he  "  will  war- 
rant them  to  keep  the  time  correct,  as  to  day  of  monih^  hour^ 
minuie,  and  second,  and  that  he  will  start  them  with  genuine  Con- 
necticut time,  and  tumble  them  over  railroads,  wagons,  steam- 
boats, drays,  and  by  hand,  and  land  them  in  Halifax,  or  St.  Louis^ 
still  runninff  with  the  correct  dial  time  of  New-England.  He 
will  mark  the  moment  of  shipment,  and  its  time  of  delivery  will 
indicate  how  long  the  clock  has  been  wandering  to  its  new  home." 
The  price  is  $10  each.  The  stamp  American  Telegraph  will  be 
on  the  face  of  each  one,  and  all  will  be  warranted. 

PENCILS. 

The  prices  paid  for  pencils  have  been  from  50  cents  to  $1,00 
per  dozen,  and  often  a  very  inferior  quality  purchased.  The 
number  used  per  year  exceeds  50,000.  Supposing  the  average 
cost  to  be  60  cents  per  dozen,  the  total  will  be  $2,500.  The  Se 
cretary  can  furnish  the  best  pencil  made  at  22  cents  per  dozen 
for  Nos.  1,  2,  3,  and  4.  At  this  price,  the  cost  in  the  aggregate 
will  be  $916,66.  Net  gain,  $1,583  34.  The  pencils  are  to  be 
well  made,  capable  of  making  the  finest  point,  without  waste. 
They  will  be  manufactured  in  Germany. 

PENS. 

There  are  millions  of  pens  bought  by  the  various  lines.  No 
one  consulted  places  the  aggregate  less  than  4,000  gross.  Price 
paid  from  60  cents  to  $1,25  per  gross,  average  about  90  cents, 
total  $3,600.  These  pens  can  be  purchased  for  the  lines  at  30 
cts.  per  gross.  For  the  same  quality,  form,  and  stamp,  manufac- 
tured by  the  same  firm  in  Birmingham,  England,  I  paid  in 
Louisville,  St.  Louis,  &c.,  $1,25  per  gross.  It  will  be  seen  that 
on  this  small  item  the  net  gain  will  be  large.  Thus,  cost  at  30 
cents=$l,200.  Net  gain,  $2,400.  They  will  be  stamped  in 
England,  American  Telegraph  Pens, 

BLACK  INK. 

The  lines  use  a  very  large  quantity  of  black  ink,  being  about 
4,000  quart  bottles  per  annum.  The  best  quality  is  retailed  in 
New -York  at  75  cents  per  bottle.  In  the  West  and  South  it  is 
sold  at  $1,00  to  $1,25.  Put  the  average  at  80  cents  and  the 
total  will  be  $3,200.  The  same  ink  thus  sold,  the  Secretary 
will  furnish  at  28  cents  per  quart  bottle,  well  corked,  sealed,  and 
labelled.  At  this  price  the  total  will  be  $1,120,  making  net 
gain  $2,080.     The  ink  will  be  labelled  American  Telegraph  Ink. 

The  Secretary  is  not  prepared  to  submit  estimates  of  the  cost 
of  the  many  other  kinds  of  materials  required  by  the  lines,  such 
as  red  ink,  mkstands,  files,  screw-drivers,  battery  brushes,  instru- 
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ment  oil,  magnet  springs,  screw-nuts,  register  paper,  foolscap 
and  letter  paper,  copper  wire,  pljers,  solder,  solaerin^-lampo, 
registers,  magnets,  keys,  catgut,  circuit  breakers,  lightning-pro- 
tectors, repeaters,  circuit*shiflers,  message-files,  paper  clips,  &c., 
&a,  embracing  everything  used  in  the  management  of  the  tele- 
graph. The  subject  has  been  sufficiently  investigated  to  war- 
rant the  assertion,  that  in  the  purchase  of  eveiy  article  a  saving 
can  be  realized. 

RBGISTEBS  AND  MAGNETS. 

Belative  to  registers,  magnets,  keys,  and  other  parts  of  the 
machinery,  there  will  be  vast  improvements  submitted.  Not  by 
the  introduction  of  fanciful  ideas  or  the  application  of  new 

I)rinciples,  but  by  the  proper  construction  of  machines,  calcu- 
ated  to  make  them  last,  and  prove  serviceable,  totally  disre- 
garding all  freaks  of  fancy  in  the  peculiar  scroll,  harp,  fiddle,  or 
banjo  construction  of  the  instrument.  There  is  no  reason  why 
a  machine  should  not  wear  twenty  years,  as  certainly  as  the 
varieties  of  machinery  common  in  mechanics.  The  re-supply- 
ing of  lines  every  few  years  is  a  heavy  tax.  To  re-supply  the 
offices  of  America  with  machines  will  cost  at  least  $75,000.  The 
breakage  of  an  instrument  has  frequently  occasioned  more  loss 
than  the  price  of  a  dozen,  and  generally  this  loss  is  occasioned  by 
the  application  of  fanciful  ideas,  without  regard  to  utility.  The 
enterprise  throughout  the  country  may  depend  upon  this  subject 
receiving  firom  the  Committee  the  most  careful  consideration. 

AGGREGATE  ANNUAL  EXPENSE. 

Having  considered  the  cost  of  the  various  materials  common 
in  the  telegraph  service,  the  annexed  summary  is  presented,  as 
being  worthy  of  the  most  candid  reflection. 

Materials.                              Present  Cost.                  Proposed  Cost.  Net  Gain. 

Nitric  Acid    20,961  60.../ 16,972  80 .-.  6,988  80 

SalpharicAcid 2,600  00 1.000  00 1,500  00 

Zinci 1,980  00 1,320  00 660  00 

QoickaiWcr   3,000  00 1,960  00 1,050  00 

Message  Heads 26,000  00 12,000  00 13,000  00 

Black  Ink 3,200  00 1.120  00 2,080  00 

Envelopes 13,400  00 8,800  00 4,600  00 

Pens 3,600  00 1,200  00 2,400  00 

Pencils 2,600  00 916  66 1,583  34 


Totals 179,141  60 $46,279  46 $33,862  14 

Net  gain,  $33,862,14!!  What  argument  could  be  more 
commanding?  Look  at  this  immense  saving,  and  then  who  can 
doubt  the  general  utility  of  a  concentration  of  the  purchase  by 
the  lines?    Not  only  is  the  gain  in  money  as  presented,  but  the 
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pure  and  unadulterated  material  is  procured,  and  more  efficient 
seryice  obtained.  Some  of  these  estimates  will  appear  lai^, 
but  they  are  based  ^on  an  average  scale,  procured  from  reports 
of  various  lines.  The  lowest  estimates  have  been  taken  in  all 
cases  where  there  was  a  difference  of  opinion,  and  experience 
will,  beyond  all  doubt,  establish  the  fact  that  the  table  of  costs 
is  really  below  the  true  sums  now  paid. 

In  procuring  the  articles  from  the  Secretary,  there  will  be  no 
nitric  acid  mixed  with  oil  of  vitriol  to  increase  its  scale  of 
degrees,  and  at  the  same  time  rated  as  equal  in  value  to  the  pure 
article.  No  sulphuric  acid  with  false  gauging,  and  mixed  with 
exhausted  acid.  No  zincs,  alloyed  with  lead,  tin-solder,  and 
iron.  No  quicksilver  alloyed  with  20  per  cent  of  lead,  tin,  or 
other  base  metals,  destroying  its  usefulness  and  durability.  No 
porous  cups  made  of  brick-dirt  or  clay,  of  density  preventing  a 
flow  of  nitric.  No  tumblers,  almost  as  thin  as  wafers,  causing 
breakage  of  50  per  cent,  per  annum.  No  platinum  alloyed  with 
metals  of  half  value,  thereby  preventing  durability.  "No  mes- 
sage heads  at  enormous  rates  and  waste  of  revenue.  No  envelopes 
at  double  prices  for  inferior  quality,  and  of  every  species  of  paper. 
No  pencils  of  inferior  lead,  causing  a  great  waste  in  pointinff. 

Such  are  the  views  entertained  by  the  Secretary,  in  the  fiilfil- 
ment  of  the  important  resolutions  submitted  to  the  American 
Telegraph  Convention,  as  hereinbefore  recited. 

PRICES  PBOPOSED. 

The  following  are  the  prices  now  proposed,  and  upon  which 
the  lines  may  depend  in  every  particular,  viz. : 

Nitric  Acid,  per  lb Sicta. 

Salphuric  Acid,  "   2 

Zinci,                  «»    8 

Quicksilrer,        «*    66 

Meesage  Heads,  per  1,000 $1  20 

Envelopes,  Embossed,  per  1,000,  White 1  60 

"                 "                "      -    Straw-colored,  extra...  160 

"          Printed             "         Buff 120 

Pencils,  per  dozen 22 

Tumblers          "      ^ 2  00 

Porous  Caps    "      62 

Black  Ink,  quart  bottles 28 

Platinum,  per  oz 8  00 

Pens,  per  gross 30 

Clocks,  each 10  00 

The  straw-color  envelope  is  a  very  superior  article.  The  die 
will  emboss  that  color  of  envelope  better  than  the  white.  If 
generally  adopted,  the  manufacturers  contract  to  place  water- 
marks in  the  paper,  indicating  it  as  the  telegraph  paper,  aad 
granting  the  lines  its  exclusive  monopoly.  The  same  idea  will 
Be  proposed  as  to  message-head  paper. 
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CASH  PRINCIPLES. 

The  Secretary  has  no  power  to  contract  (}ebts  without  being 
individually  responsible.  The  rates  proposed  are  cash  prices. 
No  proposals  were  sought  on  the  credit  system,  because  no  means 
could  be  devised  to  meet  the  case.  Tne  cash  principle  is  the 
only  plan  to  insure  success. 

The  lines  can  estimate  their  supplies  for  the  coming  quarter, 
or  year,  and  the  whole  shipped  utoaer  one  invoice.  This  will  be 
a  point  in  economy.  The  arrangements  are  such,  that  an  order 
for  all  the  materials,  and  for  any  quantity,  and  even  for  a  mil- 
lion of  message  heads,  can  be  placed  in  transportation  within 
twcnty-foux  hours  after  the  time  of  its  reception  by  the  Secretary. 

All  orders  must  be  addressed  to  the  Secretary,  at  Washington 
City^  and  any  requiring  the  action  of  the  Committee  thereon, 
will  be  promptly  submitted. 

That  there  may  be  increased  confidence  in  the  arrangements 
herein  proposed,  the  Secretary  will  give  such  bonds  as  may  be 
deemed  necessary  by  the  Committee. 

The  cost  of  the  aies  for  embossing  the  envelopes  will  be  $5 
each.  The  cost  of  electrotypes  to  print  the  envelopes  will  be 
$1  to  $2  each.  The  cost  ot  electrotypes  for  printing  message 
heads  will  be  $1  to  $2  each,  and  for  duplicates  60  cents  each. 
These  expenses  will  be  extra,  and  they  will  remain  as  the  prop- 
erUofthVCompany.  ^    ^ 

6efore  closing,  the  Secretary  would  state  that  he  is  now  wholly 
employed  under  the  directions  of  ihe  Committee,  appointed  by 
the  late  American  Telegraph  Convention,  in  carrying  out  the 
actions  of  that  body.  Their  counsel  will  form  his  course  of 
duty,  and  his  energies  will  be  untiring  in  the  service  of  the  en- 
terprise. He  feels  too  much  interest  in  the  general  prosperity, 
to  allow  any  part  of  his  duty  to  remain  unperformed.  His  de- 
terminations are,  to  render  all  service  possible  calculated  to 
elevate  the  Telegraph,  and  the  accomplishment  of  deeds  tending 
to  promote  the  general  and  universal  weal. 

Respectfully  submitted. 

TAL.  P.  SHAFFNER, 

Secretary. 
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Introductobt. — ^The  Telegraph  Companion,  as  now  issued,  is  an  improve* 
ment  on  tho  old  series,  or  original  issue.    The  quarto  form  was  inconvenient 

The  doctrines  promulgated  through  this  work  will  be  relative  to  the 
Science  and  Art  of  Telegraphing.  Many  years'  connection  with  the  Morse 
American  Electro-Magnetic  Telegraph, — ^a  participator  in  the  struggles  in  its 
extension  over  thousands  of  miles  of  territory,  even  along  the  borders  of,  and 
before  the  doors  of  the  red  man's  home,  and  an  attentive  student  in  the  va- 
rious legal  investigations  in  the  courts  of  the  country,  have  infused  into  our 
mind  a  firm  conviction  of  its  superiority  and  originality  over  all  other  Electric 
Telegraphs  of  the  present  age. 

Our  teachings  will  be,  to  sustain  this  conviction,  being  in  accordance  with 
the  decrees  of  many  of  tho  most  learned  jurists  of  the  land,  and  the  sanction 
of  the  American  people. 

In  promoting  the  ends  in  view,  we  do  not  desire  to  discuss  them  in  a  man- 
ner calculated  to  cast  any  disrespect  upon  other  systems  of  Electric  Tele- 
graphs, but  at  the  same  time,  a  candid  discussion  of  the  merits  and  relative 
rights  of  the  diversified  systems  must  be  expected.  We  speak  thus  frankly, 
that  none  may  be  deceived  in  the  policy  pursued. 

The  whole  range  of  Telegraphing  will  be  considered,  embracing  the  man- 
ner of  management,  working  and  general  policy,  the  construction  and  repair 
of  lines,  the  various  departments  of  operation,  and  quantities  of  materials  con- 
sumed, and  everything  requisite  to  elucidate  the  manual  of  Telegraphing. 

We  invite  a  fair  consideration  for  the  Companion,  and  a  liberal  encourage- 
ment.   With  these  remarks,  we  submit  the  first  number. 

TAL.  P.  SHAFFNER. 

Terms  and  Time  of  Publication. — ^The  Companion  will  be  published 
monthly,  48  pages  in  each  number,  octavo,  making  over  600  pages  per  an- 
num.   Terms — $2,00  per  year,  payable  in  advance. 

The  Companion,  proper,  will  be  wholly  letter-press  writings,  and  will  em- 
brace one  number  of  the  Compound  Tarifi*  Scale.  The  Tariff  Scale  will  be 
a  separate  publication.    The  works  will  issue  on  the  first  of  each  month. 

The  Compound  Tabiff  Scale  wQl  contain  82  octavo  pages,  and  be  devoted 
entirely  to  Tariff  affairs,  being  80  pages  of  rule  and  figure  work,  and  two 
pages  of  explanatory  notes  relative  thereto. 

Term» — $2,00  per  year.  It  will  be  issued  monthly,  with  all  the  corrections 
of  Tariff,  and  new  offices  established  by  the  new  lines  built 
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CoMPAOToif  AXD  Tariff  Scalb.— The  Companion  will  be  sent  to  Bubaeri- 
bers  for  $2,00  per  year.  The  Tariff  Scale  will  be  forwarded  at  $2,00  per 
year.  Both  publications  will  be  sent  to  one  address  for  $8,00  per  annum. 
We  hope  every  Operator,  and  e?ery  Officer  of  the  different  Companies,  wiU 
giTc  us  the  necessary  material  aid  in  the  pubUcation  of  these  important 
works.  Merchants  would  find  the  Tariff  a  very  useful  book  in  the  count- 
mg-room.  Stockholders  would  find  the  Companion  a  useful  book  in  obtain- 
ing a  proper  understanding  of  the  art  of  Telegraphing.  We  hope  to  have  the 
co-operaUon  of  aU  in  accomplishing  the  grand  desideratum. 

Our  Pcblicatioot  aoaik.— We  desire  it  to  be  distinctly  understood,  that 
m  the  publication  of  these  works  we  do  not  expect  gain.  They  wiU  cost 
more  than  the  subscription.  Already  there  has  been  expended  neariy  one 
thousand  dollars,  and  the  most  unanimous  subscription  wiU  not  meet  the 
outlay.  We  hope,  however,  the  Companies  wiU  give  all  the  aid  possible.  If 
the  works  pay  expenses  of  printing,  it  is  all  we  desire.  Our  labor  and  re- 
sponsibUity  will  be  gratuitous  in  the  premises. 

Old  Scbscribbrs.— The  subscribers  to  the  Companion  during  the  last 
year  can  have  their  choice  in  Uking  either  of  the  works  for  the  coming 
ywir  at  the  same  price.  We  will  send  to  the  Company  subscribers  the  Ta- 
n^  knowing  the  object  of  their  subscription  to  be  for  it  To  the  Operators 
wewjll  send  the  Companion.    If  any  change  is  desired,  we  will  cheerfully 

Delay  of  PuBucATiON.-The  delay  has  not  been  intentional,  or  for  want  of 
energy  but  as  a  question  of  policy.  The  change  of  place  of  publication  from 
LouwviUe  to  New-York,  and  the  change  of  position  from  the  Presidency  of 
toe  St  Louis  and  New^rieans  line,  to  the  Secretaryship  of  the  General  Con- 
federobon,  require  a  change  in  the  order  of  things,  to  meet  the  necessities  of 
the  future.  It  is  our  purpose  to  publish  the  work,  let  the  subscription  be 
large  or  small. 

The  American  Telegraph  Confederation  will  hold  the  next  annual 
meeting  iir  Washington  City,  on  the  6th  day  of  March,  1854.  A  repre- 
sentation from  every  Morse  line  in  the  United  States,  Canadas,  Mexico, 
Nova  Scotia,  or  in  other  words,  every  Ime  in  North  America,  is  expected  to 
be  represented  there.  We  have  already  heard  of  the  appointment  of  many 
del^ates  to  attend  that  meeting,  and  we  hope  others  will  promptiy  act  in 
the  matter.  Where  Presidents  or  Superintendents  have  authority  to  repre- 
sent their  lines,  it  is  hoped  they  will  not  fail  to  attend. 

We  would  call  attention  to  the  official  circulars  in  the  present  number,  as 
<nv<dving  important  facts  for  the  consideration  of  every  Company. 

Atmospheric  Telegraph. — ^During  our  recent  trip  to  Boston,  we  visited 
the  rooms  of  the  Atmospheric  Dispatch  Company,  No.  24  Merchants'  Ex- 
disnge,  State  Street 

We  had  but  little  confidence  in  the  practicability  of  the  enterprise,  prior 
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to  ftn  examination  of  the  machine  and  witnessing  its  operation.  The  tubes 
were  made  of  lead,  about  two  inches  in  diameter,  and  about  twenty  fee^ 
long.  The  feasibility  of  the  invention  for  the  uses  designed  was  demon- 
strated by  yarious  experiments.  Although  the  operation  seemed  to  be  per- 
fect, yet  we  entertained  doubts  as  to  the  ultimate  success  of  a  long  line ;  but 
Mr.  I.  S.  Richardson,  the  talented  inventor,  readily  presented  arguments, 
based  upon  fixed  laws  in  philosophy,  dispelling  all  fears.  Important  results 
will  characteriKe  this  invention,  though  many  difficulties  will  occur  in  its 
early  progress.  After  fruition  is  attained,  there  will  be  hundreds  claiming 
to  be  the  original  inventor.  Like  the  history  of  Morse,  men  who  were 
slumbering  in  ignorance  for  years  later  than  his  invention,  have  come  for* 
ward  and  claimed  to  be  ths  sole  progenitor  of  the  great  art,  conceived  by 
Morse,  and  brought  to  perfection  by  the  toil  of  years. 

The  Atmospheric  Dispatch  Company  contemplate  constructing  a  line 
from  Boston  to  Worcester,  as  the  first  section  of  a  line  to  New-Tork* 
The  shares  are  $100  each,  payable  in  calls  of  ten  per  cent,  commencing  on 
the  1st  of  February,  1854.  Total  capital  stock,  $500,000.  The  tube  to  be 
two  feet  in  diameter,  for  conveying  letters  and  packages  to  and  from  the  said 
cities  and  intermediate  places,  allowing  fifteen  minutes  to  each  transit. 

Although  we  feci  confident  of  successful  results  fi-om  the  art  invented,  yet 
we  cannot  believe  in  the  realization  of  all  the  hopes  entertained  by  the  worthy 
and  ingenious  inventor.  If  it  accomplishes  one  half,  the  triumph  will  be 
great  The  achievement  will  rival  in  brilliancy  the  brightest  star  of  this 
progressive  age.  It  will  be  one  of  the  most  marvellous  and  resplendent  gems 
that  bedeck  the  illustrious  escutcheon  of  American  ingenuity. 

Telegraph  Magazine. — ^It  has  been  announced  that  the  Companion,  pub- 
lished heretofore  at  Louisville,  was  to  be  united  with  the  Telegraph  Maga- 
zine, published  in  New- York.  Such  was  the  design  of  the  proprietors  of  the 
two  publications,  but  circumstances  have  occurred  rendering  the  union  in- 
expedient 

A  Babt  Battery. — ^While  on  a  visit  to  Boston,  not  long  since,  we  called  on 
Messrs.  Palmer  &  Hall,  Telegraph  Instrument  Manufacturers,  and  were  shown 
a  baby  battery,  composed  of  zinc  and  copper,  and  dilute  sulphuric  acid> 
The  plates  were  one>eighth  of  an  inch  square,  and  as  thin  as  a  common  wa- 
fer. The  action  of  the  battery  was  sufficient  to  work  the  largest  Rday 
Magnet  It  was  a  beautiful  exhibition,  and  its  minuteness  gave  it  no  ordinary 
degree  of  novelty. 

Alarm  Teleorapb. — ^Houses  are  now  being  built,  in  cities,  with  telegraphs 
connecting  each  window  and  door  with  the  bed-chamber ;  so  that  in  case  of  the 
entry  of  burglars  at  night,  an  alarm-bell  is  sounded,  waking  up  the  residents^ 
and  advising  a  sudden  retreat  of  the  nocturnal  invader.  This  is  an  important 
improvement,  worthy  of  general  use. 

A  New  Battbst. — ^We  had  the  pleasure  of  examining  a  new  galvanic  bat- 
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tery,  invented  by  Mr.  Moses  G.  Farmer,  Sapejintendeht  of  the  Electric  Tel- 
egraph of  the  Boston  Fire  Department  Gallon  jars,  large  porous  cups,  and 
amalgamated  xinc  are  used,  differently  constructed  firom  GroTe  battery.  The 
mode  of  application  secures  a  constant  battery  for  some  thirty  days  without 
renewal.  We  hope  to  have  a  detailed  account  of  the  Invention  of  Mr.  Far- 
mer, and  if  it  proves  more  economical,  and  attains  an  electric  current  equal 
to  the  Grove  battery,  it  will  deserve  the  immediate  consideration  of  the  vari- 
ous Telegraph  Companies. 

Balizk  Telegraph  Line. — ^This  line  extends  firom  Algiers,  opposite  New- 
Orleans,  to  the  Balize,  at  the  mouth  of  the  Mississippi  River.  It  is  owned 
by  the  Union  Tow-Boat  Company,  and  is  well  managed.  The  length  is  120 
miles.     To  commerce  it  proves  to  be  of  infinite  value. 

The  Telegraphs  m  Canada. — In  no  section  of  America  are  there  more 
fines  in  progress  of  construction  than  in  the  Canadas.  We  hear  of  some 
three  thousand  miles  now  being  built  These  lines  will  greatly  aid  the  gen- 
eral system,  and  advance  the  prosperity  of  existing  lines.  As  soon  as  we 
can  collect  proper  material,  we  will  give  more  definite  news  as  to  their  ex- 
tent 

Atla^itic  and  Ohio  Telegraph  Lnrs. — ^This  Company  has  two  wires 
firom  Philadelphia,  through  Harrisburg  and  other  towns,  to  Pittsburg.  A 
leased  wire  firom  the  Magnetic  Telegraph  Company  between  Philadelphia 
and  New-Tork  is  woriced  by  this  Company,  as  a  more  direct  connection 
with  the  latter  city.  Mr.  David  Brooks  has  lately  been  elected  Superintend- 
ent of  the  lines  of  this  Company.  Mr.  Brooks  is  a  gentleman  well  qualified 
for  the  station,  and  a  thorough  telegrapher.  He  is  familiar  with  all  the  vari- 
ous departments,  and  his  acts  are  characterized  by  excellent  judgment  He 
labors  for  success  by  an  economical  and  judicious  management,  laying  aside 
all  fireaks  of  fancy,  and  adopting  the  useful.  We  most  certainly  wish  him 
success,  and  that  the  prosperity  of  the  line  may  be  triumphant 

The  Magnetic  Telegraph  Compant. — ^This  is  the  oldest  Electro-Mag- 
netic Telegraph  Company  in  the  world.  It  extends  from  Washington, 
through  Baltimore  and  Philadelphia,  to  New-Tork.  It  has  seven  wires.  The 
management  of  this  line  is  somewhat  peculiar,  but  well  suited  to  its  necea- 
sitiea  In  a  fiiture  number,  a  detailed  account  of  the  system  will  be  given, 
believing  that  other  lines  can  be  benefited  by  the  adoption  of  equivalent 
plans  of  operation.  Wm.  M.  Swain,  Esq.,  is  the  indefatigable  and  talented 
President 

Boston  and  Portland  Line. — ^For  many  years  the  line  between  these 
two  cities  has  been  owned  and  managed  by  the  Hon.  F.  0.  J.  Smith.  Re- 
cently he  sold  the  entire  line,  120  miles,  to  the  Maine  Telegraph  Company, 
which  gives  it  a  continuous  wire  firom  Boston  to  Calais,  Me.  The  stean^ers' 
news  is  now  sent  direct  firom  Halifiix  to  Boston.  We  ardently  hope  that  this 
line  will  realize  a.handsome  revenue ;  but  we  cannot  comprehend  the  neces- 
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sity  of  connecting  with  an  adversary  in  Boston.  Morse  lines  ought  to  con- 
nect with  each  other.  The  policy  adopted  hy  Mr.  Smith,  a  few  years  ago, 
refusing  business  from  illegitimate  lines,  was  universally  condemned.  We 
can  see  but  little  difference  in  the  policy  now  adopted  by  Mr.  Eddy,  the  Su- 
perintendent, in  his  separation  from  the  Morse  lines  in 'Boston  and  connect- 
ing with  the  House  line.  The  largest  patronage  received  from  other  lines  is 
from  the  Morse  Companies.  The  return  business  is  sent  back,  by  Mr.  Eddy, 
through  a  different  line,  and  one,  too,  limited  in  extent,  connecting  but  few 
towns  in  the  United  States.  The  consummation  of  prosperity  is  only  at- 
tained by  an  unbroken  connection. 

New  Magnetic  Battery. — ^A  short  time  since  we  visited  Providence,  R. 
I.,  to  witness  the  operation  of  a  new  battery  in  course  of  construction,  de- 
signed to  propel  boats,  or  used  as  a  motive  power  in  mechanics  generally, 
and  to  be  applied  to  Telegraph  lines.  Mr.  Calvin  Carpenter,  the  inventor, 
has  displayed  a  great  deal  of  zeal  and  genius  in  the  construction  of  the  work. 
A  patent  has  recently  been  granted  him  for  the  invention.  We  saw  various 
experiments  performed,  and  they  were  really  wonderful.  A  small  wire  was 
placed  in  the*  circuit  and  instantly  burnt  into  pieces.  The  power  was  great, 
and  the  current  of  electricity  seemed  to  be  even,  and  attaining  what  somo 
gentlemen  style  quantity  and  intensity  as  verified  by  the  diversified  tests. 
The  large  battery,  Mr.  Carpenter  estimates,  is  equal  in  strength  to  100,000 
pounds.  In  a  future  number  we  will  give  a  minute  description  of  the  ma- 
chine. To  Mr.  F.  0.  Gilbert,  Manager  of  the  Telegraph  Office,  and  to  Gov. 
Jackson,  we  are  indebted  for  much  information  derived  while  at  Providence. 

Iron  Wire. — In  the  construction  of  Telegraph  lines,  a  good  quality  of  iron 
wire  is  more  important  than  any  other  portion  of  material  used.  For  the 
same  reasons  that  required  the  copper  wire  to  be  taken  down  from  the  early 
lines,  demand  the  use  of  the  very  best  iron  wire  that  can  be  procured.  We 
have  seen  all  qualities  used.  Some  worthless,  and  some  very  superior. 
Messrs.  Dewey  &  Co.,  at  Wheeling,  Va.,  have  probably  manufactured  the 
best  wire  employed  for  Telegraph  lines  west  of  the  mountains.  The  wire 
was  made  from  the  Missouri  Iron  Mountain  ore,  which  is  doubtless  superior 
to  any  other  iron  of  America.  We  think  so,  because  the  wire  manufactured 
from  that  ore  has  proved  the  most  substantial. 

Recently  we  were  shown  some  specimens  of  wire  from  the  extensive 
manufactory  of  Mr.  Henry  S.  Washburn,  at  Worcester,  Mass.  "  It  excelled 
all  other  wire  that  we  have  witnessed.  The  testings  were  startling  and  al- 
most beyond  belief  We  have  never  seen  wire  of  equal  quality  used  by  any 
line  in  Ajnerica,  though  we  understand  that  Messrs.  Smith  &  Ward — who 
are  very  worthy  and  energetic  gentlemen — ^have  purchased  a  lot  of  the  same 
wire  for  some  new  lines  being  constructed  by  them  in  Texas. 

The  question  as  to  quality  of  wire  will  be  presented  to  the  General  Com- 
mittee, at  Washington  City,  and  we  indulge  the  hope  that  some  means  will 
be  adopted  to  aid  Telegraph  builders  in  procuring  the  very  best  wire  in  the 
construction  or  repairing  of  lines. 
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Thb  St.  Louis  and  Nbw-Oblsans  Tbleobaph. — ^This  line  extends  from 
St  Louis,  Mo.,  to  Nashyille,  Tenn.,  via  Cairo,  HL,  and  Paducah,  Ky. 
Length,  about  400  miles.  River  crossings  have  greatly  retarded  the  prosperity 
of  this  line.  During  the  past  summer,  submarine  cables  have  been  laid  across 
the  various  streams,  and  now  the  Company  work  successfully  through  ca- 
bles  across  the  Ohio,  Mississippi,  Tennessee  and  Merrimac  rivers,  making 
the  most  extensive  submarine  line  in  America.  A  reliable  connection  south 
of  Nashville  with  New-Orleans,  will  enable  the  line  to  pay  a  handsome  div- 
idend at  an  early  day.    Col.  Wm.  Tanner  is  President 

Nsw-OiiLEiLMS  AND  Ohio  Telbgbaph. — ^Tho  line  of  this  Company  extends 
firom  New-Orleans,  via  Vicksburg,  Nashville,  Louisville,  Maysville,  Cincin- 
nati, Wheeling,  to  Pittsburg,  connecting  with  the  lines  running  to  New- York, 
giving  a  direct  intercourse  thereto  from  New-Orleans.  This  Company  has 
two  wires  from  Louisville  to  New-Orleans,  which  make  not  less  than  two 
wires  fix>m  Boston  to  New-Orleans.  The  revenue  of  this  Company  is  nearly 
$200,000  per  annum,  and  is  rapidly  increasing.  Col.  Wm.  Tanner  is  Presi- 
dent While  the  Company  has  the  services  of  one  in  whom  confidence  can 
be  so  implicitly  placed,  as  can  be  with  Col.  Tanner,  there  need  be  no 
fears  of  the  property  of  the  Company  being  wasted  away,  by  vrild  and  ex" 
travagant  schemes,  such  as  have  marked  the  career  of  some  other  lines  in 
America. 

Rail-Road  Telegraphs. —  Since  it  has  been  established  that  Telegraph 
lines  greatly  benefit  the  Rail;road  routes  by  economy  in  running,  and  safety 
of  lives,  nearly  all  the  leading  roads  in  the  country  are  securing  lines  along 
their  routes,  and  appropriating  liberal  sums  for  their  use.  The  day  is  not  &r 
distant,  when  every  rail-road  throughout  the  land  will  be  compelled  to  adopt 
the  use  of  the  Telegraph  in  the  running  of  their  trains.  We  will  dis- 
cuss this  question  in  future. 

Ptptsbubg,  CrocmKATi,  and  Loihsville  Line. — ^The  Company  extends  from 
Pittsburg,  via  Cincinnati,  to  Louisville.  Two  wires  the  entire  distance. 
This  line  is  one  of  the  best  in  the  United  States,  having  business  con- 
nections with  several  long  ranges.  Mr.  Jackson  Duncan  is  Superintendent, 
and  is  actively  engaged  in  the  management  of  the  line.  Mr.  Duncan  is  a 
practical  man,  well  qualified  for  the  office,  and  ere  many  months  the  Com- 
pany will  realize  the  advantage  of  having  a  Superintendent  who  studies  the 
economy  as  well  as  the  theory  of  operation.  The  men  that  can  go  out  on  the 
line,  and  partake  with  the  men  in  the  hardships  of  repairs,  like  Mr.  Duncan, 
Mr.  Brooks,  Mr.  Woods,  and  a  host  of  others  like  them,  are  the  men  for  Super- 
intendents. 

Telegraph  Incident. — Early  in  November  last,  the  wires  of  the  Montreal 
Telegraph  Line,  near  Northfield,  Vt,  was  by  some  means  caught  by  the  loco- 
motive  of  a  train  of  cars,  on  the  Vermont  Central  Rail-road,  and  stripped 
from  the  poles  for  a  distance  of  fifteen  miles.  This  demonstrates  two  facts  • 
Ist^  that  the  wire  was  good ;  and  2d,  that  the  poles  were  totally  worthless. 
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Boston  Tbleoraph  Offices. — The  lines  running  into  Boston  have,  nearly 
all,  offices  of  their  own,  which  necessarily  occasion  great  inconveniencei 
and  increased  expense. 

The  Boston  and  New-Tork  line  has  an  office  in  building  76  State-street,  up 
stairs.    Bain  line  to  Portland,  in  same  office. 

The  Northern  line  to  Montreal  is  in  same  building,  first  floor  in  rear. 

The  Vermont  and  Boston  line  has  an  office  in  same  building,  up  stairs. 

The  Maine  Telegraph  line  has  an  office  on  first  floor.  Traveller  Building,  81 
State-street 

Marine  Telegraph  line  is  in  the  Merchants'  Exchange  Reading  Room.  - 

The  Boston,  Lowell,  Troy,  House  line,  is  in  77  State-street 

The  New-Tork  and  Boston,  House  line,  is  in  Traveller  Building,  81  State' 
street 

The  offices  are  very  accessible ;  but  the  people  must  be  well  informed  in 
telegraphing  to  know  what  route  to  patronize. 

Nbw-York  and  Boston  Line. — This  Company  is  styled-  "The  New- 
England  Union  Telegraph  Company."  It  has  five  wires,  with  many  lateral 
branches.  The  wires  embrace  all  of  the  Morse  and  Bun  lines.  The  latter 
system  has  been  totally  abolished,  and  the  Morse  machines  substituted. 

This  is  one  of  the  most  important  lines  in  the  United  States,  connecting 
two  of  the  largest  cities  in  the  Union.  Unfortunately,  it  has  been  allowed  to 
go  to  wreck,  and  nearly  the  whole  requires  rebuilding.  The  insulation  is 
mixed.  Every  kind,  and  nearly  the  very  worst  ever  devised,  is  in  use.  It 
is  astonishing  to  see  such  a  state  of  affairs  on  an  important  line  like  this.  It 
has  not  worked  successfully  for  some  time  past,  and  never  will  until  thorough- 
ly repaired.  Mr.  Charles  F.  Wood,  late  of  the  Magnetic  office,  in  New-Tork^ 
has  been  elected  Superintendent  He  has  been  for  some  time  engaged  in 
repairing.  Mr.  Wood  is  a  finished  telegrapher.  He  knows  his  duty,  and 
he  is  nobly  performing  it  His  perseverance  is  equal  to  the  necessities  of 
the  task,  and  his  fine  judgment,  brought  to  use  in  the  execution  of  his  office, 
will  produce  resultd,  crowning  his  efforts  with  the  most  cheering  and  trium- 
phant success. 

Wade  Telegraph  Lines. — ^These  lines  are  those  built  and  managed  by 
J.  H.  Wade,  Esq.,  of  Ohio.  One  embraces  the  Cincinnati,  Columbus,  and 
Cleveland  line ;  another,  the  Cincinnati  and  St  Louis  line,  and  in  addition, 
several  branch  lines  and  rail-road  routes.  Mr.  Wade  is  building  an  exten- 
sive range  of  lines  along  the  rail-roads  in  Ohio  and  Indiana.  If  there  is  a 
telegraph  man  in  the  United  States  deserving  of  credit  for  energy  and  good 
management,  it  is  Mr.  Wade.  He  has  conducted  his  lines  upon  a  liberal,  yet 
economical  scale.  He  does  not  falter  in  expending  a  dollar  where  ten-fold 
will  result  therefrom.  Some  managers  of  lines  hold  on  to  the  dollar,  and 
allow  the  line  to  go  to  wreck ;  others,  again,  spend  every  dollar  for  fimcy 
and  extravagant  show.  Not  so  with  Mr.  Wade.  He  is  a  saving  man, 
enei^etie  and  just^  possessing  abilities  equal  to  his  position.    Success  baa 
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opowned  his  effortSi  and  hia  career  as  a  telegrapher  has  heen  marked  as  con- 
seryative,  and  equal  m  skill  to  that  of  anj  other  gentleman  engaged  in  the 
enterprise. 

New- York,  Washington,  and  New-Orleans  Line. — This  Company  is 
one  of  the  pioneer  lines  in  the  United  States.  It  was  huilt  hy  Mr.  John  J. 
Haley.  The  line  extends  from  Washington  City,  via  Richmond,  Va.,  Raleigh, 
N.  C,  Colamhia,  S.  C,  Ifacon,  Ga.,  Mobile,  Al.,  to  New-Orleans.  A  leased 
wire,  belonging  to  the  Magnetic  Telegraph  Company,  connecting  the  line  of 
the  Company  at  Washington,  direct  with  Philadelphia  and  New- York,  is  also 
under  the  management  of  that  line.  The  office  in  New- York  greatly  in- 
creases the  revenue  of  the  line.  Its  income  is  very  large.  S.  Mowrey,  Jr.,  is 
President,  and  although  new  in  the  business,  we  have  unlimited  confidence 
in  his  superior  judgment  in  the  management  of  the  line.  It  is  one  of  the 
longest  in  the  United  States,  and  the  difficulties  of  working  are  many.  The 
most  patient  and  energetic  man  will  have  times  of  sorrow;  but  we  think 
Mr.  Mowrey  will  never  allow  fail  to  enter  his  mind.  He  meets  a  liberal  and 
hearty  encouragement  from  the  many  gentlemen  employed  on  the  line,  and 
his  success  may  be  considered  as  beyond  doubt 

Texas  Telegraph  Line. — ^While  Texas  existed  as  a  Republic,  Prof.  Morse 
presented  his  Patented  Telegraph  to  the  nation  as  a  token  of  respect  and 
esteem.  He  receives  no  consideration  for  lines  constructed  in  the  State  of 
Texas. 

We  understand  that  Messrs.  Smith  So  Ward  are  pushing  forward  the  con- 
struction of  many  miles  of  lines  in  Texas.  They  have  had  to  contend  with 
many  difficulties,  but  we  are  rejoiced  to  hear  of  their  success.  Their  per- 
severance  entitles  them  to  great  praise,  and  liberal  realization  of  material 
reliefl 

Western  Telegraph  Line. — ^This  line  extends  from  Baltimore,  via 
Frederick,  Harper's  Ferry,  and  Cumberland,  to  Wheeling,  with  a  branch 
from  Brownsville  to  Pittsburg.  It  is  about  360  miles  long.  The  Company, 
last  summer,  made  a  contract  to  run  a  wire  along  the  Baltimore  and  Ohio 
Rail-road.  The  line  will  be  completed  on  or  before  January,  1854.  This 
Company  is  paying  a  dividend,  and  the  prospects  for  the  future  are  very  en- 
couraging.    Geo.  R.  Dodge,  Esq.,  is  President 

Babt  Line  from  Lowell  to  Gardner. — A  line  of  Telegraph  has  been 
erected  from  Lowell  to  Gardner,.  Mass.,  via  Fitchburg,  on  which  the  Bain 
system  was  designed  to  be  worked.  The  revenue  not  being  sufficient  to  sus- 
'  tain  it,  the  property  has  been  sold,  and  operations  suspended.  Some  of  the 
wire  has  been  taken  down.  Small  routes,  or  lines,  having  many  offices,  can 
only  succeed  with  the  use  of  the  Morse  system.  Transferring  work  from  one 
office  to  another,  at  will,  is  one  of  the  principal  elements  of  success. 

Indiana  and  Illinois  Line. — ^This  range  of  lines  is  very  extensive,  run- 
ning fr^m  Cincinnati  to  Dayton,  Indianapolis,  Terre  Haute,  Detroit,  Chicago, 
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Ac,  being  in  length  oyer  700  miles.  During  the  past  year,  it  was  leased  for 
a  term  of  years,  to  Mr.  Ezra  Cornell,  who  is  one  of  the  oldest  telegraphers 
in  America.  He  was  on  the  first  line  built,  and  his  experience  and  ingenuity 
enable  him  to  surmount  many  difficulties  that  ordinary  men  would  fail  in 
their  efforts  to  overcome.  Mr.  C,  like  many  of  the  old  telegraphers,  has 
braved  the  storms  and  tempests,  and  we  do4iope  the  remainder  of  his  career 
in  the  telegraph  will  be  as  brilliant  and  cheering  as  his  pathway  in  the  past 
has  been  rugged  and  gloomy. 

Yellow  Fever  in  the  South. — ^This  fatal  disease  has,  during  the  past 
summer,  swept  over  the  Southern  country  with  disastrous  results.  Towns 
and  cities  suffered  badly.  In  the  midst  of  the  epidemic,  the  telegraph  lines 
were  not  excepted ;  many  of  the  operators  were  the  victims  of  the  fever. 
Mr.  B.  P.  Crane,  Mr.  f  Achilles  Herbert,  and  others  of  the  National  lines  in 
New-Orleans,  fortunately  recovered.  *  Not  so  blessed  were  H.  F.  Watkins, 
chief  operator  at  New-Orleans,  W.  H.  Grogan,  and  T.  S.  Titcomb,  formerly 
of  the  same  office,  and  also  W.  Clayton,  chief  operator  of  the  Mobile  office, 
of  the  Washington  line.  They  were  victims  of  the  fell  destroyer.  They  were 
fiuthful  and  efficient  officers.  We  record  their  early  departure  from  among 
us,  with  pensive  feelings,  that  useful  men  like  those  should  be  so  early 
borne  "  from  whence  no  traveller  returns." 

Matsville  Submarine  Cable. — ^We  regret  to  leam  that  the  electric  cable, 
constructed  for  the  Maysville,  Ky.,  crossing,  proved  worthless,  after  applying 
the  greatest  energy  to  secure  success.  Cause  of  failure  was  over-heating  the 
gutta  percha,  destroying  its  insulation,  and  thereby  connecting  the  electric 
wires.  Cables  constructed  on  the  same  principle  can  be  made  effective  by 
proper  care  and  the  use  of  suitable  machinery.  The  reels  were  too  small, 
and  the  twist  proved  fatal. 

New- York,  Albant  and  Buffalo  Line. — ^We  are  rejoiced  to  hear  of  the 
prospects  of  this  line.  The  Company  has  several  wires  on  its  main  line, 
and  also  a  number  of  branch  lines  as  feeders.  Mr.  F.  H.  Palmer,  of  New- 
York,  is  the  Superintendent  of  the  line  from  New- York  to  Utica,  and  Mr. 
0.  E.  Wood,  Superintendent  from  Utica  to  Buffalo.  These  gentlemen  are 
practical  managers,  and  well  versed  in  the  art  of  telegraphing.  If  the  line 
cannot  succeed  under  the  management  of  such  gentlemen,  there  can  be  but 
little  hope  in  the  future.  They  are  actively  engaged  in  making  repairs, 
and,  ere  long,  the  line  to  Buffalo  from  New-York  can  be  relied  upon  as  one 
of  the  most  efficient  and  reliable  in  the  United  States.  Mr.  John  Butterfield, 
of  Utica,  is  President 

Newfoundland  Telegraph  Line. — ^We  understand  that  this  Company  has 
suspended  further  work  in  the  construction  of  the  submarine  line  to  Cape 
Race,  from  Halifax,  until  spring.  They  are  confident  of  success.  The 
steamers  to  run  in  connection  with  this  line,  between  Qalway  and  America, 
are  in  course  of  construction.  Unparalleled  speed  is  expected  in  the  run- 
ning of  these  steamers. 
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House  Linbs. — ^The  line  of  this  system  running  firom  New-York  to  Wash- 
ington is  doing  a  very  fine  business.  Mr.  Henry  J.  Rogers  is  the  Superin* 
iendent  He  is  one  of  the  oldest  telegraphers  in  the  United  States,  having 
been  associated  with  Prof.  Morse  in  the  management  of  the  first  line  in 
America,  and  is  well  versed  in  the  science  of  electric  telegraphs.  Various 
improvements  have  been  invented  by  him,  and  his  diversified  talents  are 
equal  to  any  emergency.  We  regretted  that  Mr.  Rogers  found  it  to  be  his 
interest  to  leave  the  *'  art  that  has  worked  so  well "  amid  storm  and  tempest 

The  line  firom  New-Tork,  via  Albany,  Buffalo,  Cleveland  and  Cincinnati, 
to  Louisville,  is  under  the  superintendence  of  Mr.  Anson  Stager,  of  BuflEalo. 
It  is  a  long  range  of  lines,  and  the  difficulties  of  management  must  be  very 
great  Fortunately,  however,  for  the  Company,  Mr.  Stager  is  well  qualified 
for  the  position.  He  is  a  thorough  telegrapher,  understanding  the  working 
of  lines  as  well  as  any  othec  gentleman  engaged  in  the  business.  His 
zeal  and  qualifications  entitle  him  to  richer  rewards  than  are  usually  attained 
in  the  telegraph  enterprise. 

The  business  of  the  line  firom  New-Tork  to  Louisville  is  very  large,  and  ra- 
pidly increasing. 

Daxage  bt  Sleet. — ^The  recent  storms  in  the  North  greatly  damaged  the 
Telegraphs.  The  New-Tork,  Albany  and  Buffalo  suffered  very  much,  but 
the  line  fi^)m  Orwell,  Yt,  to  Whitehall,  N.  T.,  and  thence  to  Rutland,  Vt, 
was  totally  destroyed.  The  wire  was  broken  between  nearly  every  pole. 
The  damage  was  so  great  that  fears  are  entertained  that  the  repairs  will  not 
be  completed  before  spring. 

Telegraph  Controversies. — ^We  have  received  a  communication,  with  a 
request  for  publication,  fi*om  a  friend,  which  reviews  very  critically  the  man- 
agement of  one  of  the  lines  in  the  United  States.  We  would  gladly  publish 
it  if  we  thought  good  would  be  the  result  We  desire  to  be  cautious  in  med- 
dling with  the  private  affairs  of  Companies.  We  prefer  to  point  out  reme- 
dies for  evils,  without  being  too  particular  in  noticihg  the  localities  of  exist- 
ing wrongs.  Where  an  evil  affects  the  general  system  of  telegraphing,  we 
will  not  fail  to  condemn,  hoping  to  promote  prosperity,  and  not  foster  con- 
tentions. 

CoRBBSPONDENTB. — ^We  respectfully  invite  letters  firom  telegraphers  of  all 
positions,  relative  to  the  mode  of  telegraphing,  and  all  news  pertaining  to 
lines,  and  business  thereon.  Any  question  of  the  science  is  a  matter  of  in- 
terest   Let  everybody  write. 

A  Model  Battert. — ^There  is  nothing  about  the  telegraph  business  more 
essential  in  successful  management,  than  care  in  the  battery  series.  We 
always  visit  the  batteries  wherever  an  opportunity  offers.  Among  those  of 
the  most  beautiful  and  best  arranged  in  the  United  States,  is  that  in  the 
New-Tork  office  of  the  New-England  Union  Company,  under  the  manage- 
"..ent  of  Mr.  Charles  T.  Smith.  He  has  had  as  much  experience  in  batte- 
ries as  any  other  gentleman  in  the  country,  and  he  adheres  to  the  settled 
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doctrines  of  the  Grove  series.  Experience  of  many  years  has  demonstrated 
its  superiority,  and  he  delights  in  witnessing  its  perfection.  It  must  afford 
the  early  projectors  of  electric  telegraphs  great  pleasure,  to  find  the  old  vete- 
rans in  practical  telegraphing,  like  Mr.  Smith,  dispel  all  the  new  doubtful 
schemes,  and  hold  to  that  which  has  proved  to  be  profitable  and  wholly  such 
cessful  for  many  years. 

Cuba  Telegbaph  Lines. — ^We  see  announced,  through  the  press,  the  sus- 
pension of  the  further  erection  of  the  telegraph  lines  in  Cuba,  by  the  Gov- 
ernment 

Western  Telegraph. — ^The  stockholders  of  the  Texas  and  Red  River 
Telegraph  Company  assembled  at  Shreveport,  and  organized  by  electing  the 
following  officers : 

President — ^D.  S.  Welder.  Secretary — J.  G.  Battle.  Directors — ^B.  P.  Cranct 
D.  P.  Roysden,  J.  W.  Morris,  of  Shreveport ;'  L.  R  Walmesly,  T.  H.  Aives, 
of  Natchitoches;  H.  Lynch,  M.  Ryan,  T.  C.  H.  Smith,  of  Alexandria. 

The  stock  was  very  fully  represented,  and  the  best  spirit  prevailed.  No 
doubt  is  entertained  of  the  completion  of  the  line  at  an  early  day.  The  yel- 
low fever  has  greatly  hindered  the  builders  in  its  construction,  but  their  ener- 
gies are  equal  to  the  most  extraordinary  difficulties.  The  line  is  built  by 
Messrs.  Smith  &  Ward. 

Wn^LiAK  Tanner,  Esq. — ^We  had  hitherto  neglected  to  mention  the  fact, 
that  this  gentleman,  who  has  been  so  long  and  liEkvorably  known  to  the  pub- 
lic as  an  editor  and  telegraph  proprietor,  has  recently  been  elected  President 
'of  the  St  Louis  and  New-Orleans  Telegraph  Company,  to  fill  the  vacancy 
occasioned  by  the  resignation  of  Tal.  P.  Shaffner,  Esq.,  who  goes  to  Wash- 
ington City,  as  Secretary  of  the  American  Telegraph  Confederation.  Two 
better  men  for  the  posts  they  have  been  called  to  fill,  could  not  be  found ; 
and  we  congratulate  them  both,  upon  their  upward  tendency. — Fad,  Fenant, 

Submarine  Telegraph  Cables. — ^We  shall,  in  future  numbers  of  the  Com- 
panion^ discuss  the  various  modes  of  crossing  rivers.  From  sad  experience, 
we  are  convinced  that  masts  are  not  the  most  reliable  nor  economical.  The 
following  notices,  from  the  press,  are  a  few  pertaining  to  the  electric  cables 
submerged  in  the  Western  waters.  The  newspapers  throughout  the  country 
have  favorably  noticed  these  cables,  and  their  superior  excellence  is  evi- 
denced from  the  tests  applied.  Though  they  pertain  to  our  own  work,  yet 
we  hope  their  republication  will  not  be  considered  out  of  place,  contemplat- 
ing, as  we  do,  to  give  the  progressive  movements  in  the  enUre  telegraph  en. 
ter prise,  and  the  subject  of  submarine  crossings  is  one  of  great  importance 
to  the  prosperity  of  many  lines.  Since  the  construction  of  the  cables,  men- 
tioned in  the  following  notices,  the  same  gentlemen  have  invented  very  great 
mprovements  thereon.    Here  are  a  few  notices : 

StTBMABiNE  TxLEGBAPH  AT  Paducah. — ^Tho  great  Submarine  Telegraph 
Cable,  on  the  St  Louis  and  New-Orleans  Telegraph  Line,  was  laid  across  the 
Ohio  River  at  this  place,  on  Monday  last,  the  26th  inst  We  examined  thia 
strange  piece  of  mechanism  a  few  days  previous  to  the  time  it  was  depositedl 
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in  its  watery  abode,  and  was   not   a   little   astonished  at   its  wonderful 
strength. 

The  whole  forms  a  cable  of  near  two  inches  in  diameter,  and  it  is  much 
the  largest  and  nibst  substantial  cable  of  the  sort  in  the  knmcn  u&rld. 

We  are  told  that  the  great  cable  across  the  channel  from  England  to 
France  is  infenor  in  size  to  this,  and  by  no  means  as  well  insulated  for  elec- 
trical application ;  while,  in  point  of  strength,  it  will  not  compare  at  all  with 
the  one  at  this  place. 

This  stupendous  wire,  which  now  conducts  the  lightning  from  shore  to 
shore,  beneath  the  bed  of  the  majestic  Ohio,  is  4,200  feet  in  length,  and  the 
longest  one  to  be  found  in  the  United  States.  It  has  been  constructed  br 
that  amiable  and  accomplished  gentleman,  Tal.  P.  Shaifner,  Esq.,  late  Presi- 
dent of  the  Company,  and  now  Secretary  of  the  American  Telegraph  Con- 
federation, assisted  by  J.  B.  Slecth,  mechanical  engineer.  These  gentlemen 
have  made  improTements  in  the  construction  of  cables,  both  scientific  and 
mechanical,  which  will  entitle  them  to  Letters  Patent,  and  l^e  country  may 
well  be  proud  of  them,  as  men  of  skill  and  ability,  in  whateyer  they  may 
undertake. 

The  wires  on  this  line,  we  understand,  have  been  exceedingly  troublesome 
and  expensive  to  the  Company ;  upwards  of  $20,000  having  been  expended 
in  unsuccessful  efiforts  to  cross  the  Ohio  River  in  such  a  manner  as  to  secure 
them  against  accident ;  but  this  great  effort  has  accomplished  the  object,  and 
there  can  be  no  future  loss  sustained,  on  account  of  breakage  of  masts, 
wires,  &c         ^ 

We  rejoice  that  the  work  has  been  successfully  accomplished,  and  that  it 
has  proved  fully  equal  to  the  most  sanguine  calculation  our  friend  Shafiher 
had  made  of  its  utility.  We  had  the  pleasure  of  receiving  the  first  dispatch 
which  ever  passed  under  the  Ohio,  on  this  mammoth  cable,  which  run  as 
follows : — 

^i  Illinois  Bottom,  Jtdy  26, 1853. 

"  Col.  Pike: — ^I  send  this  through  the  great  cable,  successfully  laid  to-day. 

"  Shaffner." 

Success  to  Shafiher  I  He  may  well  be  styled  the  "  Lightning  King,"  alter 
this !  May  he  live  a  thousand  years,  and  succeed  in  everything  which  he 
undertakes,'  as  he  has  in  this  instance !  We  regret  to  learn  that  he  will  soon 
go  from  amongst  us,  to  engage  in  his  new  duties  at  Washington  City ;  but 
even  from  that  far-distant  point,  we  shall  expect  to  hear  from  him  occasion- 
ally through  the  medium  of  electricity,  which  seems  to  be  his  &vorite 
element. 

Submarine  Telegraph  Cable. — ^Tal.  P.  Shaffner,  Esq.,  the  former  enter- 
prising President  of  the  St  Louis  and  New-Orleans  Telegraph  Company, 
arrived  in  our  city  on  Tuesday  last,  and  was  engaged  yesterday  in  laying  the 
Submarine  Telegraph  Cable.  It  was  put  down  about  half  a  mile  above 
here,  and  was  towed  over  to  the  other  shore  of  the  Mississippi  by  the  steam 
ferry.     Its  length  is  about  8,710  feet 

From  the  size  and  great  strength  of  the  wire,  we  have  no  doubt  it  will 
withstand  the  swift  current  and  snags  of  the  old  father  of  waters  for  a  cen- 
tury to  come.     May  unbounding  success  attend  its  projector. 

There  is  another  roll  of  this  cable  on  our  wharf,  intended  for  the  Merrimac 
River.    We  understand  it  will  be  laid  in  a  few  days. — Caps  Girardeau  EagU, 

Shaffner's  LioHTNiNa  Febbt. — On  Monday,  the  26th  July,  Tal.  P.  Shaff- 
ner, Esq.,  whose  pet  is  lightning,  laid  across  the  Ohio  River,  on  the  New- 
Orieans  and  St  Louis  Line,  about  a  mile  below  town,  his  great  tee  graph 
aU>le,  the  longest  in  America,  and  the  largest  in  the  world.    This  cable  is  4^ 
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inches  in  circamference,  fourteen  hundred  and  forty  yards  long,  and  weighs 
eleven  thousand  pounds. 

Last  fall  Mr.  Shaffher  constructed  and  laid  across  the  Tennessee  Riyer  his 
first  cable  of  this  kind.  During  the  winter  and  spring  the  freshets  were 
greater  than  usual,  and  the  great  cable  triumphantly  resisted  all  forces  com- 
ing in  contact  The  experiment  confirmed  the  most  sanguine  hopes  of  the 
constructor,  and  Mr.  Shaflfher  has  commenced  laying  the  cables  at  every 
crossing  on  the  line.  This  line  has  more  submarine  telegraphing  than  any 
other  line  in  the  United  States.  Heretofore  the  companies  have  been  much 
annoyed  by  the  inefficacy  of  their  submarine  apparatus.  Mr.  Shaffner  has 
been  assisted  in  the  construction  of  this  cable  by  J.  B.  Sleeth,  mechanical 
engineer. 

The  cable  between  England  and  France  is  inferior  to  this  in  strength  and 
non-electric  incasements. 

It  would  not  surprise  us  if  Col.  Shaffiier  should,  before  long,  mount  his  pet 
and  pass  over  ta  Europe,  to  ofier  his  improvements  to  the  trans-Atlantics.  His 
energetic  efibrts  and  improvements  in  rendering  subservient  to  man  the 
fierce  element,  merit  not  only  the  admiration  of  the  world,  but  a  most  fruit- 
ful reward. — Pctducah  Journal, 

These  are  a  few  of  the  hundreds  of  notices  of  the  cables  crossing  the 

Ohio,  Mississippi,  Merrimac,  and  T'ennessee  rivers.    They  have  proved  their 

efficiency.    The  torrents  of  the  mighty  floods  roll  over  their  powerful  forms, 

and  never  in  a  single  instance  have  they  failed  to  perform  their  functions. 

We  have  received  many  letters  from  telegraphers,  asking  information  upon 

submarine  cables,  and  it  will  afford  us  great  pleasure  to  give  any  aid  in  our 

power,  tending  to  advance  the  enterprise.    For  nearly  five  years,  amid  storms, 

tempests,  ice,  and  floods,  we  tried  to  conquer  these  mighty  rivers.     We  feel 

proud  in  being  able  to  enjoy  the  conquest 

CoMPLiMENTART. — ^We  fecl  vcry  much  gratified  in  finding  the  following 
flattering  good  feeling  entertained  towards  us,  from  the  gentlemen  connected 
with  the  St  Louis  and  New-Orleans  Telegraph  Line ;  some  of  whom  have 
been  associated  with  us  for  several  years  past  May  richer  blessings  crown 
their  efforts  than  have  been  realized  by  them  in  times  gone  by.  Their  kind 
co-operation  in  the  management  of  one  of  the  most  difficult  lines  in  the 
country,  will  ever  be  cherished  by  us  with  the  warmest  affection.  By  re- 
quest we  insert  the  correspondence : — 

Merited  Conptoence. — ^The  numerous  friends  of  TaL  P,  Shaffner,  Esq., 
the  great  telegraph  man  of  the  West,  will  read  the  following  complimentary 
correspondence  with  pleasure : — Padtuiah  Journal. 

Louisville,  Kv.,  August  lat^  1858. 

On  leaving  the  St  Louis  and  New-Orleans  Telegraph  Company,  I  cannot 
refrain  from  expressing  to  you,  and  the  other  gentlemanly  officers  of  the 
line,  my  profound  thanks  for  your  liberal  encouragement  and  energetic  co> 
operation  for,  and  in  behalf  of  the  line. 

There  is  no  telegraph  company  in  the  United  States  that  can  boast  of  a 
more  true  and  fiiithful  corps  of  officers  than  this,  and  I  cannot  refrain  from 
expressing  to  you  in  this  voluntary  manner  my  sincere  acknowledgments. 

Your  zeal,  capacity,  and  moral  worth,  I  trust,  wiU  always  be  respected  as 
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pre-eminent,  and  equal  to  the  full  requirements  of  your  station,  and  desenr- 
ing  of  the  same  confidence  you  haye  so  nobly  won  by  your  services  for  this 
company. 

In  resigning  the  Presidency  of  your  company,  I  give  place  to  one  who  is 
worthy  of  your  confidence  and  esteem.  An  intimate  association  of  many  years 
with  GoL  Tanner,  my  successor,  has  established  in  me  an  abiding  assurance 
of  his  ability  and  integrity  to  serve  the  interest  of  the  line  with  the  utmost 
fidelity. 

I  leave  you,  gentlemen,  to  assume  new  duties  in  the  East,  called  by  the 
wishes  of  those  deeply  interested  in  the  enterprise,  though  much  I  regret  to 
part  with  you,  so  early  after  the  triumphant  re-election  as  your  sole  mana- 
ger by  the  late  meeting  of  the  stockholders. 

In  the  hour  of  prosperity  or  adversity,  weal  or  woe,  the  recollection  of  our 
past  association  in  the  fulfilment  of  our  official  relations,  will  be  pleasant  and 
felidtdus. 

With  sentiments  of  high  esteem  for  each  and  all  of  you, 

I  respectfully  bid  you  adieu. 

Tal.  p.  Shaftneb, 

Late  President  of  the  8t  Louis  and  Niew-  Orleans  Telegrayh  Co, 

August  ISeA,  1868. 
Tal.  p.  Shaffnbb,  Esq.  : — Dear  Sir : — We  have  each  of  us,  at  our  respec- 
tive stations,  received  your  complimentary  letter,  announcing  your  with- 
drawal from  the  Presidency  of  this  Company.  We  thank  you  kindly  for 
the  expression  of  confidence  and  regard  for^us,  individually  and  collective- 
ly, as  the  corps  of  managers  and  operators  on  said  line,  and  we  assure  you 
tiiat  those  feelings  of  confidence  and  regard  are  fully  reciprocated  by  us. 
Since  our  connection  with  this  line,  over  which  you  have  exercised  a  vigi- 
lant supervision,  and  exerted  a  most  creditable  enterprise,  our  intercourse 
with  you  has  been  one  of  uninterrupted  pleasure.  That  we  regret  to  part 
with  you,  it  is  unnecessary  to  add ;  but  in  our  separation  we  beg  you  to  rest 
assured  that  you  have  with  you  our  wannest  friendship  and  highest  regard, 
and  we  shall  ever  cherish  for  you  a  most  timely  esteem.    And  with  our  best 

wishes  for  your  future  pro^erity,  good  health  and  happiness,  we  are 

« 

Tours,  most  respectfully, 

J.  L.  Thomas,  Cloff'Jcsciae,  Tenn.  Henry C andeb,  J  ^^*^^»  ^^*- 

J.  H.  ITKenziei,  EopMnsmlley  Ky,  Homer  Parr,  Gape  Girardeau^  Mo, 

£.  J.  Marshall,  JSddyviUe^  Ky,  John  M.  Webb,  Ste,  Oeneoiete,  Mo. 

Sam.  B.  Hitt,  Smithland.  Ky,  F.  M.  Golbubn,    )  «,   r     •    -u- 

H.B.MARSH,  )  T.B.SwBErs,       J  ^«-^Wi  ^^. 

G.  S.  PmoEON,  >  PadMcah^  Ky, 

J.  R  Slbkth,    ) 

Hon.  Amos   Kendall. — ^Thb  AjiBrrRATioN. — It   is  known  to  the  public' 
that  recently  an  arbitration,  on  telegraph  affairs,  took  place  in  the  city  of 
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Philadclphift.  The  case  was  one  of  difference  between  the  Washington  and 
New-Orleans  Telegraph  Company  and  the  Morse  Patentees,  including  their 
energetic  agent,  Hon.  Amos  KendalL  With  a  view  of  finally  settling  dis- 
puted points  in  a  business  affair,  as  to  respective  rights,  the  questions  in 
dispute  were  amicably  referred  to  three  disinterested  gentlemen,  and  their 
award  to  be  final  in  the  premises.  These  gentlemen  were  distinguished 
lawyers  from  New-Tork,  Philadelphia  and  Charleston.  The  news  reporter 
of  Philadelphia  was  indiscreet  enough  to  promulgate  a  slanderous  news 
item  for  the  press,  charging  Mr.  Kendall  with  fraud,  &c.  The  recollection 
of  the  base  slander  must  mantle  the  news-reporter  with  shame  and  mortifi- 
cation. How  a  man  can  bring  himself  so  low  as  to  wantonly  assail  another 
in  this  wholesale  manner,  totally  reckless  of  truth,  is  a  question  not  easily 
solved.  He  stands  behind  a  curtain,  and  is  presumed  to  be  just  in  his  mes- 
sage to  the  world,  never  permitting  a  false  statement  to  issue  from  his  posi- 
tion. The  flag  intrusted  to  his  charge  he  trailed  in  the  dust,  in  heralding 
forth  a  fabricated  statement,  relative  to  this  transaction! 

With  a  view  to  place  the  matter  before  the  country  in  its  proper  garb,  we 
addressed  a  letter  to  Mr.  Kendall  requesting  information  upon  the  subject - 
His  letter  nobly  unfolds  the  bright  page  of  truth.    Here  is  the  answer,  viz. : 

Washington,  Kon,  lOth^  1853. 

Tal.  p.  Shaffnbr,  Esq.  : — ^Dear  Sir : — ^At  your  request  I  proceed  to  state 
the  practical  results  of  the  arbitration,  lately  held  in  Philadelphia,  in  which 
the  Washington  and  New-Orleans  Telegraph  Company,  Prof.  Morse,  the 
Messrs.  Vails,  and  myself,  were  parties. 

It  was  an  amicable  proceeding,  in  which  the  Company  claimed  that  we 
had  no  right  to  a  certain  amount  of  stock  acquired  through  the  construction 
of  the  line,  and  we  claimed  a  right  to  additional  stock,  in  consequence  of  the 
putting  up  of  a  second  wire  on  a  portion  of  the  line,  which  the  Company 
denied. 

Before  the  arbitrators  entered  upon  the  case,  I  called  their  attention  to  a 
telegraphic  message  in  the  New-  York  Herald^  which  appears  to  have  been 
sent  all  over  the  Union,  charging  me,  by  name,  with  fi'aud  in  these  matters. 

The  following  is  an  extract  from  the  award,  viz. : 

"  It  being  the  opinion  of  the  Referees  that  there  has  been  NO  ACTUAL 
"  FRAUD,  and  that  the  circumstances  of  the  transaction  are  not  such  as  to 
"  induce  the  charging  of  these  expenses  on  the  parties  in  any  other  manner, 
'*or  to  any  greater  extent,  than  they  will  bear  them  in  common  with  all  the 
"  stockholders  of  the  Company." 

The  author  of  the  libellous  message  thus  finds  his  malice  defeated  by  his 
own  act,  inducing  an  express  acquittal  of  his  charge. 

Of  the  questions  submitted,  the  arbitrators  decided  the  first  in  favor  of 
the  Company,  and  the  second  against  them.  By  the  first  branch  of  the  de- 
cision, Messrs.  Morse,  Vails,  and  myself  are  required  to  refund  $20,000  in 
stock,  and  $2,200  in  dividends ;  in  all $22,200  00 

The  second  branch  of  the  decision  will  give  us  additional  stock, 
amounting  to  about 89,861  12 

Balance  in  our  favor $17,661  12 
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The  result  in  detail  is  as  follows,  vias. : 

To  refund.  To  recelre.                           Gain. 

Prof.  Morse,    -      -    $9,250  00  •  -  $16,t>08  80  -  -  $7,358  80 

A.  Vail,      -        -          1,387  50  -  -  2,491  82  -  -  1,103  82    ' 

G.  Vail,          -        -      1,387  50  -  -  2,491  32  -  -  1,103  82 

A.  Kendall,        -        10,175  00  -  -  18,269  68  -  -  8,094  68 

$22,220  00        -        $39,861  12        -     $17,661  12 

These  results  will,  doubtless,  be  somewhat  varied  in  the  final  settlement ; 
but  it  is  quite  as  likely  that  the  amount  accruing  to  us  will  be  increased,  as 
that  it  will  be  diminished. 

I  had  proposed,  for  the  sake  of  peace,  to  give  up  all  claim  to  stock  on  the 
second  wire,  and  all  additional  wires ;  but  my  proposition  was  not  accepta- 
ble. If  the  malicious  men  who  got  up  the  difficulty  are  satisfied  with  the 
result,  I  assure  them  that  I  am. 

There  was  the  less  reason  for  charging  me  with  fraud  in  this  matter,  inas- 
much as  my  accusers  knew  I  was  not  the  author  of  the  arrangement  of 
which  they  complained ;  but  I  look  upon  it  as  a  compliment,  that  I  was 
singled  out  as  the  object  of  attack.  When  a  rogue  ia  called  a  rogue,  it  creates 
no  sensation ;  but  when  an  honest  man  is  charged  with  de&ult,  whether 
rightfully  or  wrongfully,  all  hell  yells  with  delight 

With  great  respect. 

Your  obedient  servant, 

Amos  Kendall. 

Atlantic  Ocean  Telegraph. — ^We  desire  to  say  much  upon  this  subject, 
but  have  not  room  in  the  present  number.  We  publish  an  article  on  the 
Ocean-Sounding,  as  preparatory  to  a  discussion  of  the  question  in  future. 
There  are  several  efforts  being  made  for  the  construction  of  an  electric  tele- 
graph cable  across  the  ocean.  We  believe  it  can  be  done.  There  can  be 
no  doubt  about  it  This  boldness  we  expect  to  be  ridiculed.  So  were  the 
founders  of  the  telegraph.  To  our  astonishment  we  find  the  editor  of  the 
Telegraph  Retiew^  Mr.  Reid,  indulging  in  a  sneer  at  the  enterprise.  This  was 
unexpected,  although  his  good-will  towards  us  has  been,  for  a  long  time, 
deemed  exceedingly  questionable.  We  seek  no  controversy,  nor  will 
we  permit  ourselves  to  be  drawn  into  one.  We  notice  the  article  'in  the 
Beoiew^  because  it  is  evidently  intended  to  hinder  the  accomplishment  of 
an  enterprise  that  is  destined,  ere  the  revolution  of  many  years,  to  astound 
the  world  by  its  most  triumphant  success.     Here  is  the  article,  viz. : 

"  We  now  learn  that  Mr.  Shaffner  is  in  concert  with  a  former  employee 
of  an  English  Submarine  Company,  in  endeavoring  to  form  a  Company  to 
put  a  cable  across  the  Atlantic.  This  will  be  a  difficult  work.  Tele- 
graph enterprise  in  this  country  has  not  been  made  so  uniformly  remunera- 
tive to  stockholders,  as  to  induce  a  connection  with  a  colossal  enterprise 
lik«»  this.  The  single  fact  of  the  immense  weight  of  the  cable  is  enough 
to  terrify  an  ordinary  mind  from  contemplating  it  The  cable  at  Paducah 
weighs  at  the  average  of  three  tons  per  mile.  The  shortest  stretch  across 
the  Atlantic  is  one  thousand  five  hundred  miles.  Think  of  a  coil,  within 
the  ribs  of  a  vessel,  weighing  forty -five  hundred  tons  1  But  great  men  are 
bom  for  great  necessities.^' 

We  understand  this  article  to  give  the  following  reasons  why  a  submarine 
line  from  America  to  Europe  is  impracticable,  viz. : 
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Ist  That  it  will  be  a  difficult  work. 

2d.  That  telegn^ih  stock  in  America  has  not  proyed  yery  profitable,  and 
{hat  capitalists  will  be  deterred  from  inyesting  in  a  gigantic  enterprise  like 
this. 

8d.  The  weight  of  the  cable  will  be  at  least  fortj-fiye  hundred  tons. 

4tb.  That  no  vessel  is  of  sufficient  tonnage  to  cany  such  a  monster  cable. 

Relative  to  the  first  objection,  we  admit  that  the  proper  construction  of  an 
electric  cable  across  the  Atlantic  Ocean  will  be  difficult  in  the  extreme.  The 
crossing  of  the  flooding  waters  of  the  inland  has  been  difficult  for  years  past 
The  same  energy  that  has  stretched  a  web  of  wire  over  forty  thousand  miles 
in  the  Western  hemisphere,  overland,  and  through  its  mighty  streams,  can 
master  the  difficulties  in  crossing  the  ocean.  Tides  may  ebb  and  flow — ^the 
billows  may  surge  with  mighty  power — ^thc  icebergs  may  tower  their  white- 
mantled  form  high  in  the  skies,  and  sink  deep  in  the  briny  sea — the  hea- 
vens may  let  loose  the  Ipud-rolling  thunder,  and  the  earth  heave  up  its  fiery 
lava;  but,  just  as  sure  as  these  elements  of  nature  exist,  and  worlds  revolve, 
America  and  Europe  will  be  connected  by  an  electric  cord. 

To  the  second  objection  we  have  to  say,  that  there  is  a  cause  for  the  un- 
profitableness of  many  telegraph  lines.  Rapidity  in  building,  and  reckless- 
ness of  management,  have  been  the  progenitors  of  ill  success.  When  the  lines 
now  constructed  work  with  fidelity^  the  patronage  will  be  sufficient  to  enable 
every  line  in  the  country  to  pay  handsome  dividends.  In  the  construction 
and  management  of  lines,  apply  the  remedy,  and  the  disease  will  be  cured. 
Build  or  repair  the  lines  strong,  and  insulate  them  well,  and  they  will  all 
prove  profitable.    Shun  extranagaiice  as  you  would  a  viper  I 

The  third  objection  is  singular,  and  we  scarcely  know  how  to  answer  it. 
We  admit  it  will  weigh  very  heavy ;  but  we  consider  the  great  weight  secures 
with  it  great  strength ;  therefore  this  objection  occurs  to  us  to  be  really  an 
argument  in  favor  of  success. 

The  fourth  and  last  objection  is  marvellous.  If  there  was  only  one  soli- 
tary vessel  ploughing  the  mighty  deep,  then  there  would  be  something  to 
reflect  upon.  After  reading  the  objection,  we  proceeded  forthwith  to  the 
harbor  of  New- York,  to  see  if  all  the  vessels  of  the  world  had  vanished  from 
the  face  of  the  earth.  At  one  view  we  saw  a  forest  of  more  than  a  thousand 
masts  towering  from  vessels.  We  then  felt  relieved,  and  that  all  was  safe. 
At  the  Merchants^  Exchange,  the  marine  registers  evidenced  the  existence  of 
thousands  at  sea,  and  our  joy  seemed  to*  be  full,  that  the  laying  of  a  cable 
need  not  be  confined  to  only  one  poor  vessel. 

In  the  final  cabling  of  the  ocean  we  hope  for  success.  We  do  not  enter- 
tain faith  in  the  various  schemes  blazoned  forth  in  the  press,  but  our  arrange- 
ments contemplate  solidity  and  reality. 

In  years  gone  by,  Mr.  Reid,  with  others,  partook  in  the  struggles  of  the 
telegraph.  The  electric  telegraph  was  the  "  wonder  of  this  wonder- teeming 
age,"  and  but  few  entertained  faith  in  its  ultimate  utility.  Every  person 
engaged  in  the  business  was  ridiculed.    The  ignorance  of  that  age  has  pass- 
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» 
ed  away.    He  who  was  an  object  of  burlesque  then,  ought  not  to  foster  it 

now.    The  progressiye  march  of  the  science  ought  to  receive  a  cheering 

smile,  and  not  a  scorn.    We  hope  the  Reyiew  will  give  the  subject  a  mora 

candid  consideration. 

Extension  op  Morse's  Patent. — ^The  subject  of  the  extension  of  the  pa* 
tents  granted  to  Prof  Morse,  by.  the  United  States,  seems  to  be  gravely  con- 
sidered by  a  portion  of  the  American  press.  Of  course,  no  one  doubts  its  im* 
portance  to  the  inventor  and  the  people.  The  following  notice,  relative  to 
the  question,  we  copy  from  the  Scientific  American^  viz. ; — 

"  Extension  of  Patents  an©  Patent  Law  Suits. — A  statement  has  lately 
appeared  in  one  of  our  daily  papers,  to  the  effect  that  a  number  of  interested 
capitalists,  with  their  seat  of  operations  in  the  city  of  Washington,  have 
formed  an  association,  with  a  capital  of  $500,000,  for  the  purpose  of  procur- 
ing the  further  extension  of  the  Woodworih  Planing  Machine  patent,  also 
the  Hayward  Patent  for  manufacturing  india  rubber,  and  the  Telegraph  Pa- 
tent, granted  to  Prof  Morse,  April  11th,  1846.  The  intention  is  to  accom- 
plish this  result  by  a  special  act  of  Congress,  during  its  next  session.  There 
must  be  some  error  in  including  the  patent  of  Prof.  Morse,  inasmuch  as  it 
has  yet  seven  years  to  run,  and  the  extension,  if  any,  should  be  granted 
under  our  general  laws.  It  is  possible,  however,  that  the  owners  of  the 
patent,  anticipating  its  rejection  by  the  Commissioner  of  Patents,  are  thus 
providing  in  due  season  to  supersede  the  general  law  by  obtaining  a  special 
act  To  be  fully  convinced  of  this,  however,  we  shall  need  more  light  upon 
the  subject,  but,  from  information  received  from  other  sources,  we  are  led  to 
believe  that  large  sums  of  money  are  being  collected  to  obtain  the  extension 
of  the  two  first  patents.  We  are  opposed  to  the  further  extension  of  these 
patents  for  the  following  reasons : — 1st  Because  the  applicants  for  the  exten- 
sion have  already  amassed  enormous  amounts  of  money  from  these  inven- 
tions. *  *  '^  2d.  We  are  opposed  to  the  extension  of  these  patents, 
because  they  have  been  so  managed  by  the  owners  as  to  injure  deeplv  the 
interests  of  inventors,  and  to  cause  the  public  to  become  dissatisfied  with  our 
whole  patent  system,  which  is  one  of  the  most  noble  institutions  in  our 
country.  We  have  always  advocated  the  interests  of  inventors,  and  have 
defended  their  just  rights ;  but  in  opposing  the  extension  of  these  patents  we 
plant  ourselves  upon  the  foundation  of  the  rights  of  the  people,  who,  as  well 
as  inventors,  are  deeply  interested." 

The  editor  of  the  above  paper  expresses  doubt  as  to  an  association  of 
Prof.  Morse  in  this  Company,  with  a  capital  of  $500,000,  but  proceeds  to 
place  him  with  inventors,  whose  patents  he  thinks  ought  not  to  be  renewed. 
We  deeply  regret  this  species  of  procedure,  upon  the  part  of  the  editor,  to 
arouse  "  public  sentiment  to  bear  forcibly  upon  Congress,"  against  the  merit 
of  the  Morse  patent  He  ought  not  to  associate  parties  in  an  arrangement 
affecting  so  seriously  the  rights  of  persons,  unless  the  evidence  of  the  fact  is 
complete.  We  can  assure  him,  that  so  far  as  Prof.  Morse,  or  any  of  his 
friends,  are  concerned,  there  is  no  truth  in  the  report  he  has  seen  fit  to  indi- 
cate in  the  article  quoted  above.  Nor  has  there  been  any  grounds  for  the 
origination  of  so  base  an  imputation,  other  than  a  wilful  misrepresentation 
by  some  one,  who  has  probably  been  foiled  in  his  propensity  to  plunder  from 
Morse  those  rights  seemingly  guaranteed  to  him  6y  the  letters  patent 

It  occurs  to  us,  and  we  express  our  opinon  with  due  respect,  that  a  high 
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and  elevated  work,  like  the  paper  from  which  we  hare  quoted,  ought  to  he 
more  careful  and  discriminating  in  assailing  the  reputation  and  property  of 
citizens.  The  editor  claims  to  be  "  the  friend  of  inventors ;"  but  we  think 
his  past  career  has  manifested  a  very  different  disposition  towards  Morse. 
We  have  been  often  pained  to  see  his  paper  joining  with  a  part  of  the  press 
in  assailing  the  patents  for  the  American  Electro-Magnetic  Telegraph. 

The  first  objection  to  the  extension  of  these  patents  seems  to  be  correct, 
if  true  ;  but  if  not  true,  then  a  renewal  ought  to  be  granted  by  the  Commis- 
sioner. Such  is  the  case  of  Prof.  Morse.  He  has  not  "  amassed  enormous 
amounts  of  money."  If  he  has  not,  the  Scientific  American  ought  to  advo- 
cate the  renewal  of  his  patent 

The  second  objection  is  so  sweeping,  that  we  know  not  how  to  answer, 
80  far  as  it  may  refer  to  the  Morse  patentees.  We  suppose,  however,  the 
objection  must  refer  to  the  other  patents,  as  there  has  not  been  any  very 
great  mismanagement  of  the  Morse  patents,  unless  an  effort  upon  their  part 
to  prevent  themselves  from  being  robbed  and  plundered  by  reckless  and  un- 
scrupulous speculators,  be  mismanagement 

The  patent  of  Pro£  Morse,  granted  in  June,  1840,  expires  June,  1854. 
That  he  will  apply  for  a  renewal  is  beyond  doubt ;  but  as  to  his  being  con- 
nected with  any  combinations,  either  direct  or  indirect,  to  procure  a  renew- 
al by  any  corrupt  mode,  particularly  such  a  base  one  as  indicated  above,  is 
wholly  untrue.  The  renewal  can  safely  rest  upon  its  merits.  The  laws 
now  existing  are  ample  for  the  case,  and  no  special  acts  will  be  needed. 
So  just  are  his  claims,  that  the  Hon.  Amos  Kendall,  his  agent,  has  positively 
refused  to  receive  any  aid  even  from  those  who  are  engaged  in  the  telegraph 
business.  Again  we  say,  we  are  confident  in  the  belief  that  no  effort  has 
been,  or  will  be  made  in  any  manner  whatever,  upon  the  part  of  Prof.  Morse 
and  his  associates,  in  procuring  any  act  through  Congress  relative  to  his 
patent,  or  any  law  tending  to  promote  a  renewal. 

We  hope  the  courteous  editor  of  that  valuable  work  on  science  will  cor- 
rect the  misrepresentation  made,  and  in  future,  not  assail  the  renewal  of  a 
patent,  unless  he  knows  his  first  objection  is  unquestionably  verified.  PaU 
mam  qui  meruit  ferat. 


Notice — ^Tbe  Companion  and  the  Tariff  Scale  will  be  published  and  issued  from 
New- York  City  by  Messrs.  Puonky  .&  Rdsbell,  No.  79  John-street  Sabseriptions 
can  be  forwarded  to  them,  or  to  the  Editor,  at  Washington  City. 

Articles  designed  for  publication  in  the  first  thirty-two  pages  of  the  Companion 
shoold  be  in  the  hands  of  the  Editor  by  the  1st  of  the  month  preceding  that  of  pub- 
lication. News  designed  for  tbe  editorial  department  should  be  forwarded  to  the 
Editor  on  or  before  the  10th  of  the  preceding  month. 

Corrections  to  be  made  iit  the  Tariff  Scale  should  be  given  to  the  Editor  on  or 
before  the  middle  *of  the  month  preceding  its  issue. 
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Art.  I.— THE  AMEIICAN  ELECTSO-IAeNETIC  TEIEGIiPH. 

Bt  Hon.  Ajkm  Kendall. 
Argument  tubmitkd  to  the  Supreme  Court  of  the  United  Stake.  Continued^ 

OERSTED  —  8CHWEIQER  —  ARAGO — STURGEON — HENRT — H0R8B.       DISCOTERIES 
BESFECTIYBLT.      MORSE  THE  INVENTOR  OP  THE  RECORDING  TELEGRAPH. 

We  propose  now  to  take  up  the  case  somewhat  in  detail,  and 
show  the  Court  by  the  evidence  what  it  was  that  Morse  invent- 
ed- First,  however,  it  is  necessary  to  correct  some  errors  of 
fact  contained  in  the  printed  argument  of  the  opposite  Counsel. 

At  page  7,  Mr.  Chase,  after  giving  an  account  of  the  inven- 
tion of  the  Electro  Magnet  by  Sturgeon  in  1825,  says,  "  It  was 
now  certain  that  mechanical  results  could  be  produced  at  aryy 
distance  from  the  operating  eta/tion  to  which  t-ne  Electric  Cur- 
rent could  be  transmitted."  No  such  fact  is  established  by  the 
evidence,  nor  was  there  any  such  certainty. 

Again  at  page  28,  after  giving  an  account  of  Prof.  Henry's 
experiments  made  known  in  1831,  Mr.  Chase  says  ''the  fact 
that  by  the  use  of  Electro  Magnetism  thus  developed,  any  me- 
chanical effects,  capable  of  being  produced  by  any  ordinary 
motive  power  of  like  energy  could  be  wrought  at  any  distance 
from  tKe  operating  Station  to  which  the  Electric  Current  could 
be  transmitted,  was  also  established."  Again  says  he, ''  It  was 
also  established  that  the  electric  current  generated  by  a  proper 
battery,  could  be  sent  through  a  Circuit  of  indefinite  extent 
withcut  amy  eerisible  diminution  of  its  power  to  excite  an  lUeo- 
fro  Magnet^  or  to  deflect  a  needle  placed  at  the  remotest  point 
from  the  operating  Station." 

There  is  no  evidence  tending  to  establish  either  of  theqe 
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alleged  facts,  other  than  nnwarranted  inference  from  an  experi- 
ment by  Prof.  Henry,  exhibiting  a  result  not  verified  by  exper- 
iment or  experience,  before  or  since.  Of  that  we  shall  say  more 
hereafter. 

At  page  13,  Mr.  Chase  says,  "  Morse  was  unacquainted  with 
electricity  and  electro  magnetism." 

It  is  in  evidence  that  he  attended  a  series  of  lectures  on  elec- 
tricity and  electro  magnetism  delivered  by  Prof.  Dana  in  1827 
during  which  one  of  Sturgeon's  Electro  Magnets  was  exhibited. 
That  identical  Electro  Mamet^  as  well  as  the  original  manu- 
script of  Dana's  Lectures,  hunted  up  through  Morse's  recollec- 
tion of  that  science  as  then  explained  by  the  learned  Lecturer, 
were  in  evidence  ;  but  the  mysterious  fire  in  the  Clerk's  OiBce 
has  disposed  of  those  lectures,  though  the  Electro  Magnet  is  still 
in  Court.* 

At  page  26  Mr.  Chase  says  the  decision  of  Judges  Grier  and 
Kane  in  Philadelphia  amounts  to  this,  that  Morse  was  the 
^^jproprieior  of  the  electric  current  for  telegraphic  jpunoses  and 
that  without  discovering  any  new  principle  whatever." 

There  is  no  warrant  for  such  a  broad  assertion  either  in  that 
decision  or  in  Morse's  claims.  They  do  not  touch  Wheatstone's 
nor  any  other,  except  marking  telegraphs. 

Page  43,  Mr.  Chase  says  "  1  pass,  barely  mentioning  it  here, 
Prof.  Henry's  contrivance  for  breaking  and  closing  a  second 
circuit  used  in  1833  or  1834,  which  left  nothing  new  in  point  of 

f)rinciple  to  be  invented  by  Morse  or  any  body  else  for  extend- 
ng  telegraph  circuits."  Nobody  testifies  to  such  use  in  1833 
or  1884.  Henry  himself,  so  far  from  testifying  to  any  Vrse  aJb 
any  tirne^  is  not  certain  that  he  explained  it  to  his  class  before 
be  went  to  Europe  in  1837,  and  does  not  say  that  he  ever  did  it 
afterwards. 

Now  let  us  see  what  had  been  done  before  Morse  took  up  the 
subject,  and  in  .this  we  shall,  in  all  sincerity,  attempt  to  mete 
out  e(cact  justice  to  every  one  whom  it  is  necessary  to  mention. 

Electricity,  Galvanism,  sundry  modes  of  generating  them,  the 
circuit,  and  modes  of  breaking  and  closing  it,  were  known. 

Oersted  in  1819  discovered  that  the  electric  current,  passiiig 
on  the  Circuit  wire,  would  deflect  a  magnetic  needle  brought  in 
proximity  to  it.  This  was  the  discovery  of  Electro  Magnetism ; 
1^  mechanical  effect  was  then  produced. 

Schweiger  conceived,  that  if  the  current  could  be  made  to 
pass  several  times  around  the  needle,  the  mechanical  effect 
would  be  increased.  With  insulated  wire  he  made  a  coil  of 
many  turns  in  a  shape  somewhat  elliptical,  which  he  embraced  in 
the  Circuit  and  suspended  the  Magnetic  needle  within  it.    A  spe- 

^  There  is  another  injrstenr  in  the  non  appeanmce  upon  the  Record  of  a  deposition 
4f  Praf.  Sifliman,  touching  thii  matter. 
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dmen  of  this  contrivance  has  been  exhibited  to  the  Conrt,  and  It 
IB  called  Scliweiger's  Multiplier,    The  result  was  as  he  expected* 

Arago  discovered  that  the  Electric  Current  passing  upon  a 
wire  would  attract  iron  filings. 

Sturgeon  conceived,  that  if  a  part  of  the  Circuit  wire  were 
made  to  ])ass  several  times  around  a  piece  of  iron,  the  same 
influence  which  moved  the  needle  and  iron  filings,  would  pro- 
duce Magnetism  in  the  iron.  lie  insulated  a  piece  of  iron  rod, 
coiled  the  circuit  wire  spirally  around  it,  and  on  applying  the 
current,  found  that  the  iron  became  Magnetic.  This  was  the 
invention  of  the  Electro  Magnet. 

It  occurred  to  Prof.  Henry,  that  by  applying  Schweiger'a 
Multiplier  to  Sturgeon's  iron  bar,  a  much  more  powerful  Mafi^ 
net  might  be  produced.  He  tried  the  experiment  and  succeedM* 
By  multiplying  the  turns  of  wire  around  the  iron,  it  was  found 
that  the  Magnetism  was  increased  somewhat  in  proportion  to 
the  number  of  turns  added,  so  that  mechanical  efifects  could  be 
produced  at  greater  distances  on  the  electric  circuit  than  with 
the  Magnet  as  arranged  by  Sturgeon. 

Henry  did  not  invent  the  Multiplier,  nor  the  Electro  Magnet. 
His  merit  so  far  as  the  Electro  Magnet  is  concerned,  consists  in 
combining  together  the  inventions  of  two  other  men,  and  pro- 
ducing a  more  powerful  mechanical  action.  He  does  not  in  his 
article  published  in  Silliman's  Journal  in  January,  1831,  claim 
to  have  discovered  any  new  principle  in  respect  to  the  Electro 
Magnet ;  It  is  entitled  "  On  the  application  of  the  principle  qf 
the  galvanic  Multiplier  to  Electro  Magnetic  apparatue^  and 
(Uso  to  the  development  of  great  Magnetic  power  in  soft  iron 
with  a  small  galvanic  eiement^'^  meaning  small  battery. 

The  application  of  known  principles  in  such  manner  as  to 
produce  an  improved  result,  was  all  he  claimed. 

If  O'Eeilly  and  his  associates  had  an  interest  in  depreciating 
Prof.  Henry's  experiments,  they  could  doubtless  employ  Coun- 
sel to  say  as  has  been  said  of  Morse's  invention,  that  this  com- 
bination of  Schweiger's  Multiplier,  with  Sturgeon's  Electro 
Magnet  was  "  a  very  simple  contrivance"— one  so  obvious  and 
natural,  that  it  might  have  occurred  to  anybody,  and  must 
"  inevitably"  have  soon  occurred  to  somebody.  Nevertheless — 
it  was  an  important  accession  to  tife  mass  of  material  out  of 
which  a  telegraph  was  to  be  constructed. 

But  Prof.  Henry,  as  he  says  himself,  was  not  in  pursuit  of  a 
Telegraph,  or  any  other  particular  practical  result  useful  to 
society.  Having  made  his  improvement,  be  threw  it  into  the 
mass  furnished  by  Oersted,  Schweiger,  Arago,  Sturgeon  ifec,  to 
be  employed  by  anybody  else  who  had  the  inclination  to  make 
it  useful  to  his  fellow-men.  Henry's  experiments  were  made 
with  little  more  than  one-fifth  of  a  mile  of  wire,  and  although 
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ihey  conclusively  showed  that  mechanical  action  could  be  pro- 
duced bj  means  of  his  improvement  at  greater  distances  from 
the  battery  than  was  before  possible,  they  by  no  means  showed 
that  it  could  be  produced  at  the  distance  of  100,  20,  or  even  ten 
miles,  and  especially  they  did  not  show  that  it  could  be  pro- 
duced with  a  suflScient  force,  to  mark  or  indent  paper . 

After  what  has  been  said,  written  and  printeo,  on  the  other 
side,  it  may  surprise  the  Court  to  learn,  that  it  was  not  his 
improvement  in  the  Electro  magnet,  which  Prof.  Henry  said  in 
his  article  of  1831  was  "  directly  applicable  to  Mr.  Barlow's  pro- 
ject of  forming  an  Electro-Magnetic  Telegraph,"  but  it  was  the 
result  of  an  experiment  to  ascertain  the  effect  of  currents  from 
batteries  of  dinerent  descriptions,  a  result  apparently  incon- 
sistent with  all  experiment  and  experience  before  and  since,  but 
in  which  at  the  time  Prof.  Henry  seems  to  have  had  great  con- 
fidence. 

To  place  this  matter  in  an  unquestionable  light,  we  quote  the 
entire  passage  which  relates  to  it  in  Henry's  article  in  the  19th 
volume  of  Suliman's  Journal,  page  403,  it  being  in  evidence  in 
this  case,  viz : 

"  Experiment  7.  The  whole  length  of  the  wire  [over  one- 
fifth  of  a  mile]  was  attached  to  a  small  trough  on  Mr.  Cruik- 
shank's  plan,  [a  battery]  consisting  of  25  double  plates,  and 
presenting  exactly  the  same  extent  of  zinc  surface  to  the  action 
of  the  acid  as  the  battery  used  in  the  last  experiment.  The 
weight  lifted  in  this  case  was  8  oz.  "When  the  intervening  wire 
was  removed  and  the  trough  attached  directly  to  the  ends  of 
the  wire  surrounding  the  horse  shoe,  it  lifted  only  7  oz.  From 
this  experiment  it  appears,  that  the  current  from  a  galvanic 
trough  is  capable  of  producing  greater  Magnetic  effect  on  soft 
iron  after  traversing  more  than  one-fifth  of  a  mile  of  intervening 
wire,  than  when  it  passes  only  through  the  wire  suiTounding  the 
Magnet.  It  is  possible  that  the  different  states  of  the  trough  with 
respect  to  dryness,  may  have  exerted  some  influence  on  this 
remarkable  result,  but  that  the  effect  of  a  current  from  a  trough, 
if  not  increased,  is  but  slightly  diminished  in  passing  through  a 
long  wire,  is  certain.  A  number  of  other  experiments  would 
have  been  made  to  verify  this,  had  not  our  use  of  the  room  been 
limited,  by  its  being  required  for  public  exercises. 

"  On  a  little  consideration,  however,  the  above  result  does  not 
appear  so  extraordinary  as  at  the  first  sight,  since  a  current 
from  a  trough,  possesses  more  projectile  force,  to  use  Prof. 
Hare's  expression,  and  approximates  somewhat  in  intensity  to 
the  electricity  from  the  common  machine. 

"  May  it  not  also  be  a  fact  that  the  galvanic  fluid,  in  order  to 
produce  the  greatest  magnetic  effect,  should  move  with  a  small 
velocity,  and  that  in  pasing  through  one-fifth  of  a  mile,  its  velo- 
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city  18  80  retarded  as  to  produce  a  greater  magnetic  action  t 
Bat  be  this  as  it  may,  the  tact  that  the  ma^petic  action  of  a  cnr- 
rent  from  a  trough  is  at  least  not  sensibly  diminished  bypassing 
through  a  long  fine  directly,  is  applicable  to  Mr.  Barlow's  pro- 
jent  of  forming  an  Electro-Magnetic  Telegraph,  and  also  of  ma- 
terial consequence  in  the  construction  of  ue  galvanic  coil." 

"  *  From  tnis  experiment,'  says  Prof.  Henry,  *  it  appears  that 
a  current  from  a  galvanic  trough,  is  capable  of  produoing  greater 
magnetic  efect  on  soft  iron  after  traversing  more  tTuin  one-fiftk 
of  a  mile  of  intervening  wire^  than  when  ttpaaeea  only  through 
the  wire  surrounding  the  magnet.'* " 

After  attempting  to  account  for  a  result  so  extraordinary  and 
apparently  so  absurd,  he  adds, ''  but  be  this  as  it  may,  the  fact 
that  the  magnetic  action  of  a  current  from  a  trough  is,  at  leasts 
not  sensibly  diminished  by  passing  through  a  long  wire,  la 
directly  applicable  to  Mr.  Barlow's  project  of  forming  an  Elec- 
tro-Magnetic Telegraph,  &c." 

Had  this  result  been  verified  by  subsequent  experiment  or  ex- 
perience, it  would  have  saved  Prof.  Morse  the  necessity  of 
inventing  combined  and  local  circuits,  and  Eeceiving  magnets 
with  all  their  delicate  adjustments.    And  it  would  be  a  day  of 

i'oy  and  rejoicing  among  Telegraphers  throughout  the  Union,  if 
i^rof.  Henry  were  now  able  to  come  forward  with  his  Telegraph 
of  a  Single  Circuit,  the  lonoer  the  better^  running  through  their 
Begister  magnets,  and  saving  the  perpetual  adjustment  of  Bo- 
ceiving  magnets  arising  from  the  feebleness  and  variableness 
of  the  currents,  though  great  improvements  have  been  made  in 
batteries  since  1831 ;  it  would  form  a  new  era,  not  less  distin- 
guished than  that  which  witnessed  the  introduction  of  the  more 
complicated  system  of  Prof.  Morse.  Unfortunately  the  result 
of  this  experiment  turned  out  to  be  utterly  delusive.  The  de- 
ductions of  Barlow  and  others  from  previous  experiments,  that 
the  magnetic  force  ot  the  current  diminishes  somewhat  in 
proportion  to  the  increased  length  of  the  Circuit,  became  an  es- 
tablished fact,  as  it  is  an  established  law  of  nature,  and  Henry's 
improved  Electro  magnet,  like  Sturgeon's  origi|;^al  magnet,  and 
the  magnetic  needles  used  by  other  experimenters,  came  under 
the  dominion  of  that  law,  no  matter  what  kind  of  battery  was 
used,  though  some  kinds  are  better  than  others. 

These  facts  and  circumstances  show,  that  Prof.  Henry's  idea 
of  an  Electro- Magnetic  Telegraph  in  1831  was  a  telegraph  of  a 
single  circuit  based  on  the  fallacious  conclusion,  that  he  had  dis- 
covered means  by  which  the  magnetic  action  could  be  made  great- 
er with  the  same  battery  on  a  long  Circuit  than  on  a  short  one,  or 
**  at  least "  to  use  his  own  empha^sized  expression  "  is  not  sen- 
sibly diminished  by  passing  through  a  long  wireP  If  this  were 
a  fact,  there  would  be  no  need  of  combined  circuits  to  renew  the 
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exhausted  power  of  the  electric  cnrrent.  They  would  be  but  a 
worse  than  useless  complication.  There  is,  however,  not  the 
shadow  of  such  a  combination  in  Henry's  Article  of  1831,  nor 
IB  it  probable  that  then,  or  for  a  long  time  afterwards,  his  mind 
was  directed  to  the  means  of  removing  an  obstacle  which  he  did 
not  suppose  to  exist,  particularly  as  his  object  was  not  to  invent 
a  Telegraph  but  to  develope  general  science. 

In  anotner  point  of  view,  however.  Prof.  Henry's  experiments 
were  of  importance.  They  confirmed  the  discovery  previously 
made  by  Prof.  Hare,  that  a  current  from  "  a  trough"  or  from  two 
or  more  plates,  as  in  his  20th  experiment,  produces  more  magnet^ 
ism  in  a  long  circuit,  than  a  current  from  one  plate  presenting  the 
fiame  given  surface  to  the  acid.  That  the  discovery  was  not 
original  with  Prof.  Henry,  is  shown  by  his  article  in  Silliman's 
Journal  in  which  he  distinctly  concedes  it  to  Prof.  Hare,  in  his 
account  of  both  his  7th  and  20th  experiments.  Yet,  Prof. 
Henry's  experiments  confirmed  the  discovery,  and  though  he 
did  not  himself  apply  it  to  any  useful  purpose,  he  prepared  it, 
BO  to  speak,  for  practical  application  by  others.  It  must  not  be 
forgotten,  however,  that  this  current  from  this  kind  of  battery, 
now  called  a  battery  of  intensity,  though  it  produces  more 
magnetism  in  long  circuits  than  a  battery  of  one  pair  of  platee 
BOW  called  a  battery  of  quantity,  yet  both  are  subject  to  the 
Bame  law  of  reduction  of  their  own  magnetic  influence,  as  the 
length  of  the  circuit  is  increased. 

It  must  be  noted,  that  when  Prof.  Henry  speaks  of  "  mecha- 
nical action"  produced  by  Electro  Magnetism,  he  means  any 
motion  however  feeble,  such  as  the  motion  of  the  magnetic 
needle, and  the  motion  of  the  bar  in  Morse's  Receiving  magnet 
Such  "mechanical  action"  is  wholly  insuflicient  for  Morse's 
purposes,  and  was  useless  to  him  without  means  to  produce  a 
much  greater  force. 

It  must  also  be  noted,  that  the  title  "  Electro-Magnetic  Tel^ 
graph  "  is  a  generalname^  not  confined  to  Morse's  Telegraph,  but 
comprehending  Wheatstone's  needle  Telegraph,  and  all  other 
Telegraphs  of  which  Electro  Magnetism  constitutes  the  princi- 
pal Agent.  A  force  sufficient  to  vibrate  Wheatstone's  needles 
would  be  wholly  inadequate  to  give  an  efficient  impulse  to 
Morse's  pen.  It  does  not  follow,  that  when  Prof.  Henry  or 
others  speak  of  "  the  Electro-Magnetic  Telegraph,"  they  mean 
Morse's  marking  Telegraph.  One  kind  may  be  practicable  by 
an  amount  of  magnetic  force  which  would  be  wholly  inadequate 
to  give  vitality  to  another.  And  of  all  known  kinds,  Morse's 
Telegraph  requires  the  greatest  magnetic  force. 

The  Counsel  on  the  other  side  have  confounded  all  kinds  of 
magnetic  telegraphs  together,  by  which  expedient  they  give  a 
meaning  to  some  of  the  testimony  which  was  never  intended. 
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For  instance :  When  Henry  sajB  that  in  1881  he  saw  <iiat  th^ 
Eleetro-Mametic  Telegraph  was  possible,  he  does  not  mean 
marking  telegraphs,  whicn  do  not  appear  ever  to  have  beei 
thought  of,  but  signal  telegraphs  which  had  already  attracted 
the  attention  of  scientific  men  in  Europe. 

This,  then  is  the  foundation  on  which  Prof.  Morse  built :  the 
discoveries  and  inventions  of  Oersted,  Schweiger,  Arago,  Stur- 
geon and  Henry.  It  was  known  that  mechanical  effects  could 
be  produced  by  Electro  Magnetism  on  a  circuit  of  considerable 
length,  but  how  long  was  entirely  unknown.  Here  Prof.  Morse 
commenced  his  structure. 

It  is  in  evidence  in  the  case,  that  as  early  as  1882,  on  board  the 
packet  ship  Sully  returning  from  France,  Prof.  Morse  conceived 
the  idea  of  his  marMng  Telegraph  by  the  application  of  Elec- 
tricity or  Electro  Magnetism.  He  had  the  resuU  in  his  mind, 
but  he  could  not  secure  it  b^  patent,  because  he  had  not  pro- 
duced it,  nor  could  he  describe  a  process  by  which  it  could  be 
produced.  A  patent  then  would  have  been  a  patent  for  an  ab- 
stract principle  or  result 

One  portion  of  his  means,  however,  was  matured  on  that 
occasion,  though  afterwards  somewhat  modified,  and  that  waf 
his  alphabet  or  system  of  telegraphic  si^s.    Even  Dr.  Jackson 

fives  him  credit  for  that.    See  Jackson's  letter  of  November 
th,  1887. 

But  neither  could  be  patent  that  system,  because  he  had  not 
yet  devised  a  plan  to  make  them,  and  there  was  no  Telegraph 
in  existence  to  which  they  could  be  attached  as  an  improve- 
ment. Though  new^  he  bad  not  yet  made  them  useful.  They 
were,  however,  drawn  out  in  a  sketch  book  fully  identified  in 
this  case,  butwhich  perished  in  the  fire  which  destroyed  Dana's 
Lectures.  It  is  in  evidence,  that  Prof.  Morse  contemplated 
making  these  characters  by  means  of  an  Electro-Chemical  pro- 
cess, and  that  he  and  Dr.  Jackson  were  jointly  to  make  experi- 
ments after  their  arrival  in  the  United  States,  to  ascertain  what 
solution  would  best  answer  the  purpose,  it  being  already  known 
that  if  certain  substances  were  dissolved  in  some  liquid,  and  a 
piece  of  paper  saturated  with  it,  the  Electric  current  passing 
through  the  paper  would  leave  a  visible  mark. 

It  is  in  evidence,  that  immediately  after  his  arrival  in  the 
United  States,  Prof.  Morse  cast  certain  tvpe,  corresponding 
with  the  signs  or  letters  he  had  invented,  which,  instead  of  be- 
ing applied  to  print  them  directly,  were  to  be  set  in  a  port-rule 
in  a  straight  line,  each  type  representing  the  letter  or  sign  in- 
tended to  be  printed  at  the  distant  station.  These  type  so 
arranged,  were  then  made  to  pass  under  a  metallic  point  with 
which  each  type  in  its  turn  came  in  contact,  closing  the  circuit 
and  keeping  it  closed  a  longer  or  shorter  time,  as  the  type  re- 
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presented  a  dot  or  a  line.  The  metallic  contact  being  broken 
as  each  letter  passed,  broke  the  circuit :  at  the  same  time  the 
prepared  paper  at  the  other  end,  passing  between  a  stylus  and 
a  metallic  cylinder,  both  in  the  circuit,  was  to  be  marked  with 
dots  and  lines  by  the  chemical  action  of  the  current  in  correspond- 
ence with  the  type  which  closed  the  circuit.  This  contrivance 
was  equally  applicable  to  the  making  of  marks  by  the  Electro- 
Magnetic  process ;  and  though  not  in  use  because  the  operators 
soon  learn  how  to  regulate  the  requisite  duration  of  the  current 
by  holding  down  the  key  a  longer  or  shorter  time,  thereby 
avoiding  tne  necessity  of  putting  the  messages  in  type,  it  mi^ht 
yet  be  employed  with  aavantage  in  cases  where  great  caution 
should  be  used  to  avoid  mistakes. 

The  contemplated  joint  experiments  of  Morse  and  Jackson 
were  never  made,  ana  Morse  sought  out  separately  the  means 
of  printing  his  characters  at  a  distance,  by  means  of  Electro 
Magnetism. 

In  1835  he  constructed  a  rude  machine  embodying  all  the 
principles  and  appliances  of  an  Electro-Magnetic  Marking  Tele* 
graph  by  means  of  a  single  Circuit.    It  was  just  such  a  Tele- 

{^raph  as  Prof.  Henry  supposed  to  be  practicable  from  the  de« 
usive  result  of  his  experiment  in  1831.  But  Prof.  Morse  was 
not  satisfied  that  he  could  get  power  enough  to  mark  at  any 
considerable  distance  by  means  of  a  single  Circuit.  He,  there- 
fore, sought  for  the  means  of  overcoming  this  anticipated  diffi- 
culty, and  he  found  the  means  in  combined  circuits,  usfng  the 
mechanical  action  of  the  first  circuit,  to  close  and  break  the  sec- 
ond, and  the  second  the  third,  and  so  on  indefinitely. 

Now,  indeed,  an  Electro-Magnetic  Marking  Telegraph  was 
possible  and  not  before.  But,  let  the  witness,  Professor  Qale, 
tell  the  story.  The  following  are  extracts  of  his  Deposition, 
pages  142  and  144-5  of  the  Kecord,  viz : 

^'  That  in  the  month  of  January,  in  the  year  one  thousand 
eight  hundred  and  thirty  six,  I  was  a  colle^^e  Professor  in  the 
University  of  the  City  of  New  York,  with  Professor  Samuel  F. 
B.  Morse  who  had  rooms  in  the  University  building  on  Wash- 
ington Square  in  said  City.  That  during  the  said  month  of 
January  of  the  year  aforesaid,  the  said  Professor  Morse  invited 
me  into  his  private  room  in  the  said  University  where  I  saw  for 
the  first  time  certain  apparatus  constituting  his  Electro-Magne- 
tic Telegraph. 

"  It  was  early  a  question  between  Professor  Morse  and  my- 
self, where  was  the  limit  of  the  magnetic  power  to  move  a  lever  ? 
I  expressed  a  doubt  whether  a  lever  could  be  moved  by  this 
power  at  a  distance  of  20  miles,  and  my  settled  conviction  was, 
that  it  could  not  be  done  with  sufficient  force  to  make  characters 
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on  paper  at  100  miles  distance.  To  this  Prof.  Morse  was  ac- 
cnstomed  to  reply,  "  '  If  I  can  succeed  in  working  a  magnet  ten 
miles  I  can  go  ronnd  the  globe.' "  The  chief  anxiety  at  this 
stage  of  the  invention,  was  to  ascertain  the  utmost  limits  of 
distance  at  which  he  (Morse)  conld  work  or  move  a  lever  by 
magnetic  power.  He  often  said  to  me,  "  *  it  matters  not  how 
delicate  the  movement  may  be,  if  I  can  obtain  it  all,  it  is  all  I 
want.' "  Prof.  Morse  often  referred  to  the  number  of  stations 
which  might  be  required,  and  which,  he  observed,  would  add 
to  the  complication  and  expense.  The  said  Morse  always  ex- 
pressed his  confidence  of  success  in  propagating  magnetic  power 
through  any  distance  of  electric  conductors  which  circumstances 
might  render  desirable.  His  plan  was  thus  often  explained  to 
me:  'Suppose'  said  Prof.  Morse  *that  in  experimenting 
on  twenty  miles  of  wire  we  should  find  that  the  power  of  mag- 
netism is  so  feeble  that  it  will  but  move  a  lever  with  certainty 
a  hair's  breadth  ;  that  would  be  insufficient,  it  may  be,  to  write 
or  print,  yet  it  would  be  sufficient  to  close  and  break  another  or 
a  second  circuit  twenty  miles  further,  and  this  second  circuit 
would  be  made,  in  the  same  manner,  to  break  and  close  a  third 
circuit  twenty  miles  farther,  and  so  on  around  the  globe.' " 

"  This  general  statement  of  the  means  to  be  resorted  to  now 
embraced  in  what  is  called  the  ' "  Receiving  Magnet,' "  to  ren- 
der practical  writing  or  printing  by  Telegraph,  through  long 
distances,  was  shown  to  me  more  in  detail  early  in  the  spring 
of  the  year  1837,  (one  thousand  eight  hundred  and  thirty  seven)^ 
and  I  am  enabled  to  approximate  the  date  very  nearly  from  an 
accident  that  occurred  to  me  from  falling  on  the  ice  formed  of 
late  snow  in  the  spring  of  that  year.  The  accident  happened 
on  the  occasion  of  removing  to  Prof.  Morse's  rooms  in  the  New 
York  University  some  pieces  of  apparatus  to  prepare  a  tem- 
porary receiving  magnet. 

"  The  apparatus  was  arranged  on  a  plan  substantially  as  in- 
dicated in  the  drawings  on  sheet  2  accompanying  this  affidavit. 
1  is  a  battery  at  one  terminus  of  a  line  of  conductors  represent- 
ing 20  miles  in  length,  from  one  pole  of  which  the  conductor 
troceeds  to  the  helix  of  an  Electro  magnet  at  the  terminus  (the 
elix  forming  part  of  the  conductor),  from  thence  it  returns  to 
the  battery  end  terminating  in  a  mercury  cup  O  from  the  coir- 
tiguous  mercury  cup  P,  a  wire  proceeds  to  the  other  pole  of  the 
battery,  when  the  fork  of  the  lever  0  unites  the  two  cups  of 
mercury,  the  circuit  is  complete,  and  the  ma^et  B  is  charged 
and  attracts  the  armature  of  the  lever  A  which  connects  the^ 
circuit  of  battery  2  in  the  same  manner,  which  again  operates 
in  turn  [on  the]  lever  E,  twenty  miles  further  and  so  on. 

"  This  I  depose  and  say  was  the  plan  then  and  there  revealed 
and  shown  to  me  by  the  said  Prof.  Moree,  and  which,  so  far  as  I 
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kaow,  has  constituted  an  essential  part  of  his  Electro-Magnetie 
Telegraph  from  that  date,  till  the  present  time." 

"  It  was  early  a  question,"  says  Prof.  Gale,  "between  Prof. 
Horse  and  myself,  where  was  the  limit  of  magnetic  power  to 
move  a  lever."  Of  course,  it  was  early  in  1836.  Prof.  Morse 
could  not  tell,  but  he  replied  ^^  If  1  can  succeed  in  working  a 
magnet  ten  miUs^  I  can  go  round  the  gldbe^'*  and  he  explained 
his  plan  to  be  the  use  of  the  first  circuit  to  break  and  close  a 
second,  and  so  on,  now  called  the  combined  circuit.  And  early 
m  1837,  he  actually  made  the  combination — Prof.  Morse  could 
not  have  derived  this  idea  from  Prof.  Henry,  for  the  following 
reasons,  viz : 

First.  He  did  not  become  acquainted  with  him,  as  appears 
by  Henry's  evidence,  until  late  in  1837  or  early  in  1838.  We 
apprehend  it  was  really  much  later. 

Secondly.  He  did  not  find  a  trace  of  it  in  Henir's  article  of 
1831.  On  the  contrary,  that  article,  if  he  had  conndence  in  it, 
must  have  tended  to  convince  him  that  no  such  expedient  w«a 
necessary. 

Thirdly.  It  was  never  a  topic  of  conversation  between  Morse 
and  Henry,  at  least  prior  to  1839,  for  Henry  says  in  his  Deposit 
tion,  (Eecord,  p.  424)  "I  heard  nothing  of  the  secondary  circuit 
as  a  part  of  Morse's  plan  until  after  his  return  from  Europe, 
whither  he  went  in  1838."  Although  at  page  425,  he  speaks 
of  several  visits  of  Morse  to  Princeton  to  confer  with  him,  they 
were  all  subsequent  to  1837,  about  the  end  of  which  year  by  his 
account,  their  hrst  acquaintance  was  formed.  And  it  is  worthy 
of  remark,  that,  although  Henry  says,  "  I  freely  gave  him  all 
the  information  I  possessed,"  he  nowhere  intimates  that  he  had 
given  him  the  least  idea  of  combined  Circuits.  The  reason  why 
this  combination  was  not  spoken  of  by  either,  may  be,  that 
Henry  still  had  faith,  that  with  Cruikshank's  battery,  a  battery 
not  now  in  use,  a  current  of  electricity  might  be  proiected  to 
any  distance,  if  not  with  an  increase  "  at  least  without  any 
sensible  diminutions^  of  its  magnetic  ^^  influence,"  and  of  course, 
did  not  think  the  expedient  of  combining  circuits  worth  men- 
tioning ;  while  Morse  believing  the  same  thing,  from  Henry's 
information,  also  thought  his  preconceived  and  perfected  plan 
wholly  useless,  and  never  mentioned  it.  Be  that  as  it  may,  it 
is  quite  evident  that  the  idea  was  not  suggested  by  either  to  the 
other,  and  was  probably  original  with  both. 

But  an  attempt  is  made  to  deprive  Prof.  Morse  of  the  merit, 
if  not  the  profit,  of  this  part  of  his  invention  by  a  misconstruc- 
tion of  Prof.  Henry's  testimony.  It  is  asserted  that  he  used  this 
very  combination,  and  explained  it  to  his  class  in  1833  or  1834. 
Prof.  Henry  makes  no  such  statement,  nor  any  statement  justi- 
fying such  an  assertion.     The  following  extract  from  the  Ke- 
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cord,  page  42,  contains  all  that  Prof.  Henrj  says  on  the  enb- 
ject ;  yiz. 

"  In  February,  1837, 1  went  to  Enrope,  and  early  in  April  of 
tiiat  year,  Prof.  Wheatstone,  of  London,  in  the  course  of  a  visit 
to  him  at  King's  College,  London,  with  Prof.  Bache,  now  of  the 
Coast  Survey,  explained  to  us  his  plans  of  an  Electro-Magnetic 
Telegraph,  and  among  other  things,  exhibited  to  us  his  method 
of  bringing  into  action  a  second  galvanic  circuit ;  this  consisted 
in  closing  the  second  circuit  by  the  deflection  of  a  needle,  so 
placed  that  the  two  ends  projecting  upwards,  the  open  circuit 
would  be  united  by  the  contact  of  the  end  of  the  needle  when 
deflected,  and  on  opening  or  breaking  the  circuit  so  closed  by 
opening  the  first  circuit  and  thus  interrupting  the  current,  when 
the  needle  would  resume  its  ordinary  position,  under  the  in- 
fluence of  the  magnetism  of  the  earth.  I  informed  him  that  I 
had  devised  another  method  of  producing  effects  somewhat 
similar.  This  consisted  in  opening  the  circuit  of  my  large 
quantity  magnet  at  Princeton  when  loaded  with  many  hundred 
pomids  wei^t,  by  attracting  upward  a  small  piece  of  movable 
wire,  with  a  small  intensity  magnet,  connected  with  a  long  wire 
circuit.  When  the  circuit  of  the  large  battery  was  thus  broken 
by  an  action  from  a  distance,  the  weights  would  fall,  and  great 
mechanical  effect  could  thus  be  produced,  such  as  the  ringing 
of  church  bells  at  the  distance  of  a  hundred  miles  or  more,  an 
illustration  which  I  had  previously  given  to  my  class  at  Prince- 
ton. My  impression  is  strong,  that  I  had  explained  the  precise 
process  to  my  class  before  I  went  to  Europe,  but  testifying  now 
without  the  opportunity  of  reference  to  my  notes,  I  cannot  speak 
positively ;  I  am,  however,  certain  of  having  mentioned  in  my 
lectures  every  year  previously,  at  Princeton,  the  project  of  ring- 
ing bells  at  a  distance  by  the  use  of  the  Electric  Magnet,  and  of 
having  frequently  illustrated  the  principle  to  my  class,  by  caus- 
ing in  some  cases  a  thousand  pounds  to  fall  on  the  floor,  by 
merely  lifting  a  piece  of  wire  from  the  cups  of  mercury  closing 
the  circuit. 

"  The  object  of  Prof.  "Wheatstone,  as  I  understood  it,  in  bring- 
ing into  action  a  second  circuit,  was  to  provide  a  remedy  for  the 
diminution  of  force  in  a  long  circuit.  My  object,  in  the  process 
described  by  me,  was  to  bring  into  operation  a  large  quantity 
magnet  connected  with  a  quantity  battery  in  a  local  circuit,  by 
means  of  a  small  intensity  magnet,  and  an  intensity  battery  at 
a  distance." 

It  will  be  perceived,  that  Prof.  Henry  calls  Wheatstone's 
Telegraph,  an  ^^  Electro-Magiieiio  Telegraph^^  though  it  was  a 
9lmal  Telegraph  only,  which,  instead  of  recording  Tetters  like 
Morse's,  pointed  at  them  by  means  of  magnetic  needles. 

In  a  preceding  part  of  his  Deposition,  Pi-of.  Henry,  after 
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giving  an  account  of  the  results  of  his  experiments  upon  the 
single  circuit,  made  public  in  1831,  goes  on  to  say :  (page  421) 

"In  1832,  I  was  called  to  the  chair  of  Natural  Philosophy 
in  the  College  of  New  Jersey,  at  Princeton ;  and  in  my  first 
course  of  lectures  in  that  Institution  in  1833,  and  in  every 
subsequent,  year  during  my  connection  with  that  Institution,  1 
mentioned  the  protect  of  an  Electro-Magnetic  Telegraph,  and 
explained  how  tne  Electro  Magnet  might  be  used  to  produce 
mechanical  effects  at  a  distance." 

Now,  were  all  these  lectures  substantially  but  repetitions  of 
his  article  of  1831,  or  did  they  embrace  the  additional  idea  of 
combined  circuits,  as  means  of  effecting  these  mechanical  re- 
sults ?  If  the  latter  had  been  the  case,  Henry  could  not  so  far 
have  forgotten  it,  as  to  have  any  doubt  whether  he  had  ex- 
plained the  combined  circuits  to  his  class  before  he  went  to 
Europe  in  1837.  It  is  in  the  nature  of  things  impossible,  that  if, 
during  four  years'  lectures,  he  had  described  this  combination 
of  means  for  accomplishing  an  end,  he  should  have  forgotten 
those  means  while  he  distinctly  remembers  the  end.  While  he 
**  cannot  speak  positively"  as  to  ever  having  explained  the  com- 
bined circuit  to  his  class  before  he  went  to  Europe  in  1837,  he 
says  "  I  am,  however,  certain  of  having  mentioned  in  my  lec- 
tures every  year  previously  at  Princeton,  the  project  of  ringing 
bells  at  a  distance  by  the  use  of  the  Electro  Magnet,  ana  of 
having  frequently  illustrated  the  principle  to  my  class  bv  caus- 
ing in  some  cases  a  thousand  pounds  to  fall  on  the  ^oor  bj/ 
fnerely  lifting  apiece  of  wire  from  two  cups  of  mercury  closing 
the  circuit."  Now,  this  is  the  precise  mode  for  closing  and 
breaking  the  single  circuit  then  used  in  experiments,  and  was 
not  Henry's  moae  of  bringing  into  action  a  secondary  circuit. 
"  This"  he  says  "  consisted,"  (not  in  a  forked  wire  dipped  in 
two  cups  of  Tnercury  but)  in  opening  the  circuit  "  by  attracting 
vpward  a  anudl  piece  of  movable  wire  with  a  small  intensity 
magnet,  connected  with  a  long  wire  circuit."  "When,  therefore, 
Prof.  Henry  says  he  is  certain  of  having  mentioned  every  year 
previously  at  Princeton^  the  project  of  ringing  belU,  &c.,  and 
illustrated  the  principle  to  his  class  "  by  merely  lifting  a  piece 
of  wire  from  two  cups  of  mercury  closing  the  circuit,"  it  is  as 
much  as  to  say  "  the  piece  of  movable  wire"  was  not  used  in 
the  process. 

The  solution  of  this  matter  is  perfectly  easy.  The  short  single 
circuit  used  by  Henry  with  his  improvements  in  the  Electro 
Magnet,  was  competent  to  all  the  results  he  actually  exhibited^ 
and  he  used  no  other.  He  does  not  pretend  that  he  did.  His 
impression  is,  not  that  he  used^  but  that  he  merely  explained 
the  combined  circuit  to  his  class.  As  to  results  not  produced 
by  him,  such  as  ringing  bells  at  a  distance  of  one  hundred 
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miles,  &c.*  The  wJ/u  inferred  U  might  be  done,  baBiDg  that  infer* 
ence  upon  his  imvrovementa  in  the  Electro  Magnet  and  his  mifp^ 
posed  discovery  that  the  magnetic  action  from  apwrticitlar  hind 
of  hattery  "  is  at  least  not  sensibly  diminished  by  passing 
uirongh  a  long  wire." 

Ho  conld  draw  no  other  inference  from  this  supposed  fact, 
and  if  it  had  turned  out  to  be  a  fact,  he  could  have  rung  bells 
by  a  single  circuit  not  only  at  a  distance  of  one  hundred  miles, 
but  of  ten  thousand  miles,  and  combined  circuits  would  never 
have  been  thought  of  for  any  practical  use. 

Prof.  Henry  does  not  state  when  he  first  conceived  the  idea  of 
combined  circuits,  or  say  positively  whether  he  had  it  at  all  be- 
fore he  saw  it  in  operation  in  England,  in  1837.  If  he  explained 
it  to  his  class,  he  certainly  had  it,  but  he  is  not  positive  as  to 
that.  If  he  did  not  explain  it  to  his  class,  then  it  is  presumable 
he  did  not  have  it ;  or  considered  it  of  no  importance,  for  he 
doubtless  explained  to  his  class  all  he  knew  or  thought,  which 
he  considered  of  any  importance  on  the  subject.  All  that  Henry 
proves,  therefore,  is,  that  he  had  the  idea  in  April  1837,  saw  then 
an  actual  combination  by  Wheatstone  in  Loncmn,  and  suggested  a 
different  mode  for  breaking  and  closing  the  secondary  circuit. 
But  prior  to  that  time,  Morse  had  not  only  conceived  but  com- 
pleted the  combination.  It  is  admitted  that  Prof.  Morse  neither 
invented  nor  improved  the  battery.    Neither  did  Prof.  Henry. 

All  he  did  in  that  respect  was  to  test  the  capacity  of  known 
batteries  in  connection  with  his  improved  Electro  Magnet.  Nor 
is  it  any  real  disparagement  to  him,  that  being  misled  by  a 
single  experiment,  he  should  reason  that  it  might  be  '^  a  fact 
that  the  galvanic  fluid,  in  order  to  produce  the  greatest  mag- 
fietic  eff^ect^  should  move  with  a  small  velocity ^'^  a  supposition 
long  since  proved  to  be  the  reverse  of  the  fact,  as  Prof.  Henry's 
Deposition  virtually  establishes.  Since  1831,  Danielle's  bat- 
tery, and  Grove's  battery  have  been  invented,  and  the  latter 
has  nearly  superseded  all  others  in  the  Telegraph  Lines.  It  is 
composed  of  cups  instead  of  pairSj  and  these  cups  generally 
without  difference  in  size,  are  used  both  in  the  main  and  local 
circuits,  so  that  practically  in  the  Telegraph,  the  difference  be- 
tween what  Prof.  Henry  calls  a  "  battery  of  intensity'*  and  a 
"  battery  of  quantity"  is  merely  the  difference  between  a  big 
battery  and  a  Utile  battery,  "  an  intensity  magnet"  being  made 
magnetic  by  a  big  battery,  and  a  "  quantity  magnet "  by  a  Utile 
battery ;  and  a  big  battery  very  naturally  sends  out  a  switler 
carrent  than  a  little  one  of  the  same  kind.  But  the  distinctive 
names  found  in  Prof.  Henry's  Deposition,  do  not  appear  in  his 
article  of  1831,  and  we  regret  that  Science  has  not  clearer  ideas 
on  this  subject,  or  more  intelligible  terms  to  express  them. 

We  feel  as  if  we  have  gone  into  this  subject  with  unnecessary 
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prolixity ;  for  what,  after  all,  does  Henry's  testimony  amount 
to  in  its  broadest  construction,  but  that,  in  common  with  Oer- 
sted, Schweiger,  Arago,  Sturgeon  and  others,  he  has  furnished 
some  of  the  materials  used  in  the  Telegraph,  without  pretend- 
ingthat  he  produced  a  Telegraph,  or  attempted  to  do  so  ? 

He  says  himself  "  I  left  to  others  what  1  considered  in  a  sci- 
entific view,  of  subordinate  importance — the  application  of  my 
discoveries  to  useful  purposes  in  the  arts^^  Kecord,  page  424. 
He  further  says  "I  have  always  considered  his  [Morse's]  merit 
to  consist  in  combining  and  applying  the  discoveries  of  others 
in  the  invention  of  a  particular  instrument  and  process  for  tele- 
graphic purposes."  And  if  this  "  particular  instrument  and 
Process"  were  the  very  first  that  ^ave  to  the  world  a  Recording 
^eUgraph^  do  they  not  in  law  entitle  Prof.  Morse  to  as  full  pro- 
tection as  if  he  had  discovered  every  principle,  devised  every 
combination,  and  invented  every  particle  of  machinery  whicn 
he  employs  ?  Patent  law  does  not  accord  with  the  idea,  that 
the  production  of  useful  results,  is  of  "  subordinate  importance." 
It  looks  upon  mere  scientific  discoveries  as  utterly  useless  until 
applied  to  useful  purposes  in  the  arts."  Let  Henry  have  "  the 
consciousness  of  advancing  science,  the  pleasure  of  discovering 
new  truths,  and  the  scientific  reputation  to  which  these  labors 
would  entitle  him,"  which  he  says  is  "  the  only  reward  he  ever 
expected," :  but  do  not  deny  to  Morse  the  reward  which  his 
country  has  promised  him  for  the  inore  useful  if  not  more 
glorious  labors,  of  taking  in  hand  Henry's  harren  truths^  dress- 
ing them  up  in  the  garb  of  utility,  and  sending  them  forth  to 
serve  and  bless  his  fellow  men. 


Art.  n.— HORSE'S  ELECTRO  TELEGRAPH. 

Bt  George  Gifford,  Esq. 

Argument  Submitted  to  the  Supreme  Court  of  the  United  StcUes, 

THE  INVENTED  MACHINERT — PROCESS — ^ART  AND  ACHIEVEMENT. 

'  May  rr  please  the  Hoxoeable  Court  :  It  has  fallen  upon 
me  to  close  the  argument  on  the  part  of  the  appellees  in  this 
important  cause,  and  in  entering  upon  that  duty  I  find  myself 
laboring  under  the  same  embarrassment  of  want  of  sufficient 
time,  which  has  been  experienced  by  all  the  counsel  who  have 
preceded  me.  And  although  we  thank  the  court  for  the  allow- 
ance of  more  time  for  the  argument  than  is  fixed  by  their  stand* 
ing  rules,  yet  we  did  believe  and  still  believe,  and  after  this  in- 
itiatory examination  of  the  subject,  we  think  the  court  must 
concur  with  us  in  the  belief,  that  still  more  time  might  have 
been  properly  and  usefully  appropriated  to  the  investigation  of 
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the  vast  amount  of  most  difficnlt  matter  in  this  case.  We  are 
not  nnmindfal  of  the  other  important  duties  of  this  court,  nor 
of  how  great  is  the  vahie  of  its  time  to  the  country  ;  but  we 
cannot  avoid  remembering  also,  how  small  is  the  value  of  a  few 
days  of  the  time  of  this  or  any  other  court,  compared  with  the 
vast  amount  of  time  which  Morse's  Telegraph  is  daily  saving 
to  the  country  and  world.  The  invention  with  which  we  have 
to  deal  in  this  case,  is  nnlike  those  which  have  usually  been 
subjects  of  judicial  investigation  by  the  learned  members  of 
this  court ;  it  is  so,  both  in  the  agent  employed  and  the  result 
attained. 

It  employs  a  subtle,  imponderable,  invisible  agent,  and  this, 
not  for  the  manufacture  of  tangible  things,  but  for  the  trans- 
mission of  information. 

It  is  not  like  the  changed  and  varied  combinations  of  levers, 
wheels,  cams,  cylinders,  eccentrics,  pinions,  ratchets,  and  other 
visible  parts  of  apparatus  and  mechanical  fixtures,  constituting 
improvements  and  inventions  in  the  machines  and  devices  em- 
ployed in  the  preparation  or  manufacture  and  improvement  of 
food,  raiment,  implements  of  husbandry,  and  a  variety  of  other 
tangible  things,  by  acting  upon  and  changing  the  form  or  quality 
of  tangible  substances,  wherein  an  occular  inspection  of  illus- 
trative models  of  wood  or  metal  exhibits  the  whole  essence  of 
the  invention.  On  the  contrary,  this  invention  is  chiefly  con- 
atrncted  of  combinations,  relations,  and  conditions  far  more 
Bubtle  and  refined,  and  much  more  difficult  to  be  understood. 

The' apparatus  and  machinery  of  Morse's  Telegraph,  sub- 
jected here,  by  the  aid  of  models,  to  the  inspection  of  the  court, 
ingenious,  novel  and  important  as  it  is,  nevertheless  presents 
bat  an  humble  appearance  to  the  mind  that  understands  and 
appreciates  the  soul  of  this  Telegraph,  imparting  the  mighty 
energy  which  its  works  alone  reveal. 

Nor  is  this  power  and  ability  a  result  of  chance,  but  on  the 
contrary  it  is  the  legitimate  and  designed  function  of  a  series 
of  combined  conditions  and  intermediate  results,  sustaining 
exact  and  fixed  relations  to  each  other,  and  though  intangible, 
yet  wrought,  jointed  and  adjusted  with  more  accuracy,  nicety 
and  skill  than  the  smith  displays  in  fitting  and  connecting  the 
physical  parts  of  his  time-piece,  and  all  indispensible  to  the 
practical  control  of  this  electric  messenger,  and  exhibiting  to 
an  investigating  mind  the  most  refined,  delicate,  and  effective 
touches  of  the  conquering  genius  of  the  inventor. 

Hie  power  of  the  invisible  constitution  of  this  invention  is 
known  best  by  its  works.  The  unseen  atmosphere  in  a  quiesent 
state  gives  little  indication  of  power,  but  when  raging  in  the 
borricane,  the  effects  of  this  invisible  agent  evince  its  power. 
The  body  of  a  man  gives  no  indication  of  the  latent  power  of 
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reposing  passion,  and  yet  passion  is  the  moving  power  of  the 
race  of  men,  and  is  known  only  by  its  works.  The  apparatus 
of  Morse's  Telegraph  is,  comparatively,  simple  and  unosten- 
tatious ;  but  the  conditions  and  relations  which  make  it  a  tele- 
graph and  the  wonder  of  mankind,  are  intangible  and  invisible, 
and  for  that  reason  by  a  cnrsory  observer,  are  liable  to  be 
stumbled  over  unappreciated.  Bat  when  a  feeble  man,  stand- 
ing near  a  telegraph  in  this  capitol,  and  by  gentle  touches  of 
the  finger,  and  within  fifteen  minutes,  can  hold  converse  with 
the  remote  parts  of  the  four  quarters  of  the  Eupublic — ^with 
Maine,  Louisiana,  Wisconsin,  and  the  Lakes,  then  it  is  that  its 
inherent  energies  and  power  are  exhibited  in  its  triumphant 
result  of  intercepting  time  and  obliterating  space ;  and  then  it 
is  that  we  are  forced  to  concede  that  the  visible  apparatus  is 
but  an  inadequate  exponent  to  the  Telegraph,  and  then  we  rear 
lize  the  necessity  of  a  further  investigation  in  quest  of  those 
parts  and  features  of  the  invention  by  which,  together  with  the 
machinery,  it  performs  its  gigantic  feats.  In  this  I  hope  to  be 
of  some  service  to  the  court.  This  may  be  thought  by  some  to 
be  too  metaphysical,  such  notions,  however,  are  not  realities, 
but  mere  apologies  to  excuse  from  the  labor  of  investi^^ation. 

As  has  already  been  stated  by  my  colleague,  limitation  of 
time  has  rendered  it  necessary  to  omit  comment  on  any  minor 
points  in  this  case,  and  for  the  counsel  of  the  appellees  to  make 
a  division  among  them  of  the  main  points  submitted  upon  their 
brief,  and  for  each  to  confine  himself  exclusively  to  the  points 
within  his  division.  • 

The  points,  on  the  printed  brief  of  the  apj)ellee8,  cover  all 
material  matters  put  in  issue  by  the  pleadings  in  the  court  be- 
low, and,  therefore,  as  we  suppose,  cover  all  that  can  properly 
be  controverted  here.     But  the  extraordinary  course  of  our 
learned  opponent  who  opened  the  argument  in  behalf  of  the 
appellants,  in  urging  his  supposed  rigut  to  originate  here,  for 
the  first  time,  other  issues — issues  not  made  by  the  pleadings, 
nor  heard  of  in  the  court  below,  and  unknown  to  the  record, 
and  never  made  at  all  until  recorded  in  the  printed  brief  of  the 
learned  counsel,  has  given  rise  to  certain  other  points  apper- 
taining to  the  merits  of  the  case,  the  importance  of  presenting 
or  omitting  which  will  depend  upon  the  decision  of  the  court^ 
on  the  preceding  question  of  practice,  that  is,  whether  the  ap- 
pellants have  a  right  to  a  tranformation  of  this  court  into  one 
of  original  jurisdiction  in  this  case,  and  to  so  frame  new  issues 
to  be  here  tried  for  the  first  time.    This  question  of  practice 
fell  within  the  division  of  my  learned  colleague,  who  we  think^ 
without  much  effort,  has  successfully  maintained  the  negative 
of  such  a  proposition. 

And  although  the  appellees  would  have  had  nothing  to  fear 
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from  the  matters  involved  in  anv  such  new  issues,  now  here 
made  and  insisted  upon  by  our  learned  opponents,  had  such 
issues  been  made  in  the  tribunal  where  they  could  have  been 
met  by  the  proper  testimony,  yet  they  do  protest  against  the 
right  of  the  appellants  to  now  and  here,  for  the  first  time,  pre- 
sent new  issues  involving  questions  of  fact,  which  in  whole 
or  in  part  can  be  determined  only  by  testimony ;  and  to  do  this 
at  a  stage  of  the  controversy,  and  in  a  court  where  new  testi- 
mony cannot  be  oflFered ;  and  they  protest  against  this  propo- 
sition as  being  without  precedent,  and  contrary  to  the  rules  and 
practice  of  this  court.  Still,  as  we  cannot,  with  entire  certainty, 
anticipate  the  conclusion  of  the  court  on  tliis  question  of  prac- 
tice, and  as  evidence  taken  with  reference  to  other  issues  can 
be  gathered  from  the  record  sufiicient  to  meet  and  negative 
even  the  propositions  of  our  opponents,  founded  on  these  new 
issues,  we  have  resolved  to  not  leave  them  entirely  untouched, 
but  to  give  them  such  attention  only  as  may  be  consistent  with  a 
more  full  consideration  of  the  other  issues  which  were  made  in 
the  court  below,  and  which  we  regard  as  the  only  questions 
properly  before  this  court. 

Of  these  new  issues  it  falls  to  me  to  consider  only  those  in- 
volving questions  made  upon  the  re-issuing  of  Morse's  patents, 
the  others  fell  into  more  able  hands,  and  have  been  di8])osed  of 
by  my  colleagues. 

The  questions  appertaining  to  the  merits  of  the  case  properly 
before  the  court,  and  all,  as  we  submit,  with  which  they  will 
find  it  necessary  to  tax  their  attention,  are  recorded  in  our  brief, 
and  have  been  referred  to  and  re-stated  by  one  of  my  collea- 

fues,  and  it  will  bo  unnecessary  for  me  to  recapitulate  them 
ere ;  suffice  it  for  me  to  remind  the  court  that  those  falling 
within  my  division  are : 

1st.  The  patentiibility  of  the  subject  matter  of  the  1st,  5th 
and  6th  claims  of  the  patent  of  1840,  as  re-issued  in  1848. 

2d.  The  patentability  of  the  subject  matter  of  the  patent  of 
lS4r6,  as  re-issued  in  1848,  in  reference  to  its  relation  to  and 
difference  from  anything  included  in  the  patent  of  1840. 

3d.  Infringement. 

4th.  Disclaimer. 

After  disposing  of  those  points,  then,  if  time  will  permit, 

5th.  To  briefly  examine  the  new  questions  raised  by  our  op- 
ponents, as  to  the  validity  of  the  several  re-issues  of  the  patents. 

The  principles  of  law  which  these  points  involve  are  so  well 
settled,  and  are  so  familiar  to  this  learned  court,  as  to  require  no 
parade  or  exhibition  of  authorities  and  cases  to  maintain  them. 
It  will  be  more  useful  to  dwell  upon  the  relation  between  the 
facts  and  the  law. 

Before  taking  up  these  points  in  their  order,  and  preparatory 
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to  a  consideration  of  them,  it  will  be  important  to  pause 
and  look  into  the  vital  parts  of  the  invention  of  Morse's 
Telegraph. 

No  safe  conclusion  can  be  arrived  at  as  to  whether  the  claims 
of  a  patent  for  an  invention  are  proper  or  improper,  or  whether, 
and  in  what  there  has  been  an  infringement,  unless  the  inven- 
tion be  subjected  to  an  examination  sufficiently  searching  to 
determine  both  its  quantity  and  hind  of  novelty ;  for  as  well 
might  one  attempt  to  decide  upon  a  question  of  trespass  upon 
land  without  knowing  its  boundaries,  or  how  far  the  title  of 
the  claimants  extended. 

To  follow  the  course  of  the  inventor's  mind,  and  make  such 
an  examination  of  many,  and  indeed  of  most  inventions,  is  an 
easy  task,  while  others  require  the  exercise  of  the  best  faculties 
of  the  mind,  and  the  most  enduring  patience. 

Many  inventions  consist  only  of  a  single  combination,  and 
that  too,  of  tangible  parts  of  apparatus  or  machinery,  where  a 
slight  inspection  will  possess  the  mind  of  all  there  is  of  it ; 
others  consist  of  many  combinations,  and  are  of  a  compound 
character,  and  therefore  more  difficult  to  understand  ;  but  the 
combinations  of  which,  still  being  limited  to  parts  of  tangible 
apparatus  or  machinery,  can  easily  be  understood  from  a  more 
careful  ocular  inspection.  But,  there  are  still  others  consisting, 
not  only  of  many  combinations,  but  of  many  classes  of  com- 
binations ;  onb  class  consisting,  perhaps,  of  combinations  in 
apparatus  or  machinery ;  another  class  of  combinations  of  mo- 
tions ;  another  class  of  combinations  of  intermediate  results  ; 
another  class  of  intermediate  conditions,  and  finally  involving 
the  combination  together  of  the  several  classes,  constituting  a 
complicated  whole,  in  which  every  element  of  each  class  or  an 
equivalent  is  an  efficient  and  important  agent  in  attaining  the 
ultimate  and  designed  result  of  that  class,  and  in  which  also  such 
ultimate^  result  of  each  class  of  combinations  forms  either  an 
indispensable  intermediate  condition,  or  effect  in  attaining  the 
final  result  of  the  whole,  or  an  indispensable  component  part 
of  the  whole  combination. 

Inventions  of  this  last  character  are,  of  necessity  and  from 
their  nature,  most  difficult  to  understand — and  such,  too,  bring- 
ing out  great  and  useful  results,  are  the  ripest  fruits  of  the 
longest  and  most  indefatigable  efforts  of  the  greatest  and  most 
enduring  genius;  and  if  genius  be  not  absolutely  necessary  to 
even  understand  them  after  produced,  it  is  certain,  that,  at  least, 
a  careful,  patient,  and  sometimes  long  and  tedious  investiga- 
tion is  necessary ;  and  if  any  one,  called  to  limit  the  magnitude 
of  such  an  invention  and  detipo  the  merits  and  rights  of  ita 
author,  and  to  find  division  lines,  and  to  fix  the  boundaries 
thereto,  content  himself  with  only  a  cursory  inspection  of  the 
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Visible  parts  of  the  clothing  of  the  invention,  without  a  patient 
examination  of  the  parts  which  enter  so  vitally  into  its  life  and 
principle,  and  give  it  energy,  efficiency  and  utility,  he  raay  be 
expected  to  be  and  remain,  where  he  commences,  upon  the  sur- 
face of  the  thing,  unconscious  of  the  grandeur,  beauty  and 
order  displayed  in  the  superstructure  below  ;  and  in  such  case, 
too  often,  it  would  be  by  mere  accident  if  the  response  to  the 
inventor's  call  for  protection  and  justice  be  more  than  an  unin- 
tentional slander  upon  his  merits  and  his  invention.  We  con- 
gratulate the  inventor  of  Morse's  Telegraph,  that,  although  the 
spring  and  summer  of  his  life  have  been  spent  in  the  philan- 
thropic work  of  his  invention,  amid  alternate  hopes  and  feai*8, 
he  has  lived  to  be  present  and  see  his  invention  and  cause  sub- 
mitted to  this  Supreme  Tribunal  of  his  country,  whose  duty  and 
desire  to  reward  merit  by  justice  will  overrule  every  consider- 
ation of  personal  inconvenience  and  arduous  labor,  necessary  for 
such  full,  ample  and  elaborate  examination  as  will  exclude  all 
danger  of  a  misapprehension,  or  a  misunderstanding  of  the 
nature,  character  and  extent  of  his  invention. 

Morse's  telegraph  partakes  of  three  distinct  classes  of  patent- 
able subject  matter ;  1st,  apparatus  or  machinery  ;  2nd,  pro- 
cess ;  and  3d,  an  art;  each  of  which,  independently  of  the 
others,  is  a  fair  and  perfect  subject,  within  the  law,  for  a  patent, 
and  any  of  which  might  have  been  patented  without  patenting 
cither  of  the  others,  but  all  of  which  in  this  case,  and  properly 
too,  are  patented. 

It  will  be  found,  on  attaining  familiarity  with  the  details  of 
Morse's  invention,  that  it  is  not  a  want  or  scarcity  of  novelty 
which  renders  it  diflScult  to  be  understood,  and  diflScult  to  fix 
the  limits  of  his  right,  but  that,  on  the  contrary,  this  restilts 
from  the  greatness  of  the  amount  and  the  diversity  of  novelty 
included  in  it. 

If  Morse's  invention  consisted  only  of  novel  apparatus,  or 
only  of  a  novel  process,  or  only  of  a  new  art,  then  it  would  be 
comparatively  easy  for  the  mind  to  embrace  and  identifv  it,  and 
then  there  would  be  less  danger  of  injustice  to  the  inventor 
from  any  omission  or  mistake.  As  it  is,  however,  it  is  a  severe 
task  to  become  so  familiar  with  the  many  things  about  the  in- 
vention, and  the  character  of  the  objections  raised  to  Morse's 
rights,  as  to  avoid  error  in  conclusion.  We  hear  it  said  by  some 
that  Moree  is  undoubtedly  the  inventor  of  his  peculiar  appara- 
tus or  machinery,  and  ergo^  not  of  a  process  or  art ;  by  others 
that  he  is  unquestionably  the  inventor  of  his  peculiar  process, 
and  ergo  not  of  the  apparatus  or  an  art ;  by  others,  that  he  is 
the  inventor  of  a  new  art,  and  that  it  is  no  matter  as  to  the  pro- 
cess or  apparatus  ;  by  others,  that  he  is  evidently  the  inventor 
of  the  process  and  apparatus,  and  could  not  be  of  an  art ;  by 
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others,  that  he  must  have  been  the  originator  of  the  art  and 
process,  and  ergo^  it  is  of  no  consequence  about  the  apparatus ; 
by  others,  that  he  may  have  discovered  the  art,  but  could  have 
invented  nothing  but  the  machinery. 

Now,  one  difficulty  appears  to  be,  that  all  of  them  are  right  in 
part  and  all  wrong  in  part ;  they  are  all  right  in  their  premises, 
as  far  as  they  go,  out  are  all  wrong  in  their  conclusions;  they 
content  themselves  with  erroneous  conclusions,  somtimes  from 
inability  to  comprehend  others,  and  sometimes  from  a  want  of 
patience  to  investigate,  either  of  which,  in  the  end,  exhibits  the 
same  error  and  mischief. 

It  does  not  follow,  that  because  Morse's  Telegraph  contains 
many  points  of  novelty  within  one  class  of  patentable  subject 
matter,  that  it  may  not,  or  does  not  also  partake  of  other  dis- 
tinct classes  of  patentable  matter.  The  fact  is,  that  Morse's 
invention  contains  novelties  of  each  class  ;  that  is,  in  machin- 
ery, process,  and  art ;  and  it  were  monstrous  if  the  magnitude  of 
the  invention  were  allowed  to  diminish  instead  of  enhancing 
acknowledged  merit.  Nor  does  it  follow  that  he  has  no  right 
to  claim  B,nd patent  the  novelties  of  each  class  because  there 
are  others  in  other  classes,  nor  because  of  the  still  additional 
novelty  of  the  several  classes  being  combined  as  a  whole. 

Under  the  first  point  which  I  am  to  discuss,  I  desire  here,  as 
a  means  of  developing  the  magnitude  of  Morse's  invention,  and 
exhibiting  the  rich  treasures  of  his  genius,  to  present  four 
views  in  relation  to  his  telegraph. 

1st. — Preparatory  to  a  due  appreciation  of  the  means,  I  will 
briefly  notice  the  nature  and  character  of  the  specific  objects  to 
be  attained  by  it. 

2nd. — I  will  next  submit  an  analytical  view  of  the  compo- 
nent parts  or  elements  of  the  process. 

3ra. — I  will  endeavor  to  present  a  like  view  of  the  essen- 
tial character  of  tlie  machinery,  or  physical  parts  of  the 
invention. 

4th. — I  shall  attempt,  and,  I  sincerely  believe  shall  be  able, 
to  demonstrate  that  Morse's  Telegraph  embraces  within  it  a 
new  and  patentable  art. 

To  be  continued. 
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in.  m.— THE  ANCIENT  AND  lODERN  TELEGRAPE* 

SENTIITEL    TELEGRAPH — FIRE     PILES — INDIAN    RUNNERS — CARRIER    PIGEONS— 
TELESCOPES— CANNON   REPORTS — ROCKETS — ELECTRIC — ELECTRO-MAGNETIC. 

"^  Canst  thou  send  lightnings,  that  they  may  go,  and  say  unto  thee,  *  Here  we 
are?"— Scrtpfure. 

It  is  even  so.  The  inquiry  has  been  answered  in  one  grand 
and  magnificent  sense.  The  querist  and  man  o?  patience  little 
dreamed,  when  using  this  grand  metaphor  to  give  greater 
effect  to  his  reproach,  and  to  illustrate  the  power  of  Omnipo- 
tence, that  he  was  but  uttering  a  eulogy  upon  science,  while 
he  clamed  for  the  Deity  but  an  attribute  within  the  province 
of  mortal  triumphs  and  mortal  genius.  "  Canst  thou  send 
lightnings,  that  they  may  go,  and  say  unto  thee,  *Here  we 
are  V ''  That  restless  and  ambitious  thing,  the  human  mind, 
undeterred  by  the  sub.tlety  of  divine  themes,  or  the  awfulness 
of  ethereal  problems,  has  boldly  pushed  investigation  through- 
out the  domain  of  electrical  phenomena,  and  fettered  the 
hoary  potentate  of  storms  on  his  very  throne.  Nay,  it  has 
torn  away  the  sceptre  of  the  fierce  god,  sequestered  the 
elements  of  his  realm,  and  tamed  the  spirit  of  tempests  to  do 
the  weak  bidding  of  man.  Science  in  this  has  surpassed  itself. 
It  has  not  only  accomplished  a  prodigy,  but  has  worked  a  mira- 
cle— a  miracle  so  vast,  so  incomprehensible,  that  the  age,  much 
as  it  has  advanced  in  knowledge  and  enlightenment,  cannot 
compass  the  extent  of  the  discovery  to  which  it  has  given  birth. 
The  lightnings  have  been  trained  to  utter  the  language  of  men  ! 
Can  we  conceive  of  anything  more  sublime  or  grand  ?  more 
thrilling  or  lofty  in  the  field  of  imagination  ?  We  aspire  in  our 
arrogance  to  count  the  suns  and  planets  within  the  visual 
range;  explore  the  scope  of  the  pnysical  heavens;  transfer 
light  and  revealed  darkness  to  canvass ;  imitate  the  works  of 
the  Creator  in  senseless  stone ;  compress  air  into  dense  and 
powerful  bodies  ;  generate  a  motive  agency  from  water;  follow 
comets  and  blazing  heralds  through  trackless  wastes;  and 
knowledge  and  science  in  these  pursuits  have  acquired  immor- 
tal honors.  But  what  is  all  this  to  subjugating  the  liglitnings, 
the  mythological  voice  of  Jehovah,  the  fearful  omnipotence  of 
the  clouds,  causing  them  in  the  fine  agony  of  chained  submis- 
sion to  do  the  offices  of  a  common  messenger — to  whisper  to  the 
four  comers  of  the  earth  the  lordly  behests  of  lordly  man ! 

♦  From  De  Bow's  Review. 
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But  for  the  present,  we  shall  treat  of  only  one  branch  of  the 
subject. 

Telegraphs  were  doubtless  invented  coeval  with  the  institu- 
tion of  society,  or  the  organization  of  communities.  In  prime- 
val days,  sentinels  stood  upon  the  house-tops,  and  by  gestures 
and  postulary  signs,  communicated  the  intelligence  with  which 
they  were  charged.  Messages  were  conveyed  long  distances  by 
means  of  trumpeters  stationed  on  contiguous  hill-tops,  who  by 
minding  certain  tones  from  their  instruments,  could  readily  and 
intelligibly  convey  their  tidings  from  place  to  place.  "When  in- 
telligence of  a  peculiar  character  was  desired  and  expected, 
piles  of  combustible  matter  were  prepared  on  elevated  points, 
and  watchmen  appointed  to  guard  and  light  them  at  the 
appointed  signal.  Clytemnestra^  in  the  Agamemnon  of  ^^chy- 
lu8^  gives  us  a  beautiful  description  of  these  journeying  tele- 

fraphs.    The  watchman  of  the  tower  has  nightly  scanned  the 
orizon  for  ten  long  years,  in  vain  to  catch  the  gleam  that  is  to 
announce  the  fall  of  Ilion.    At  last  it  comes : — 

A  gleam — a  gleam  from  Ida's  height, 

By  the  fire-god  sent  it  came ; 
From  watch  to  watch  it  leapt,  that  light. 

As  a  rider  rode  the  flame. 
It  shot  through  the  startled  sky, 

And  the  torch  of  that  blazing  glory 
Old  Lemnos  caught  on  high,  , 

On  its  holy  promontory. 

And  it  sent  it  on,  the  jocund  sign, 

To  Athos,  mount  of  Jove  divine, 
So  that  the  might  of  the  journeying  light 

Skimmed  o'er  the  back  of  the  gleaming  brioe; 
Faster  and  farther  speeds  it  on, 

Till  the  watch  that  keep  Macistus  steep 
See  it  burst  like  a  blazing  sun  I 
Doth  Macistus  sleep 
On  his  tower-clad  steep  % 

No  1  rapid  and  red  doth  the  wild  fire  sweep : 
It  flashes  afar  on  the  wayward  stream 
Of  the  wild  Euripus,  the  rushins  beam! 
It  rouses  the  light  on  Massapion's  night, 
And  they  feed  its  breath  with  the  withered  heath. 
But  it  may  not  stay, 
And  away — away — 
It  bounds  in  its  freshening  might,  &c.,  &c. 

Anotlier  mode  of  telegraphing  was  by  employing  fleet  run- 
ners, who  bore  despatches  with  ahnost  incredible  celerity.  The 
monarchs  of  Mexico  Avere  noted  for  their  corps  of  Indian  mes- 
Bengers,  who  were  able  by  co-operating  together,  to  carry  a 
message  a  distance  of  two  hundred  and  fifty  leagues  in  a  day» 
Primitive  European  nations  had  legionaries,  who,  with  elevated 
spears,  sent  tidings  afar;  and  succeeding  generations  substitu- 
ted the  telescope,  the  mirror,  the  cannon,  and  the  carrier  pigeon. 
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Rockets  came  later,  then  the  post-boy,  and  finally  the  wooden 
structures,  which  may  yet  be  found  in  many  parts  of  Europe, 
and  which,  in  some  respects,  bear  a  close  similarity  to  the  wind- 
mill edifices  against  which  Don  Quixote  expended  so  much 
fruitless  ire  and  aggressive  valor.  Tlie  post-coach,  however, 
despoiled  these  inventions  of  much  of  their  importance  and 
utility.  Carrier  pigeons  were  wholly  dispensed  with  ;  rockets 
were  tossed  out  of  the  civil  community  into  the  military  ranks; 
the  modern  colossus,  with  its  ponderous  arms,  was  deemed  in- 
dispensable only  in  extraordinary  emergencies,  or  for  marine 
purposes  ;  the  telescope  was  valued  only  for  discerning  objects 
at  a  great  distance,  or  was  turned  over  to  the  use  of  philoso- 
phers ;  by  common  consent,  the  mirror  was  awarded  to  the 
ladies,  and  became,  if  not  their  exclusive,  their  chief  source  of 
delight;  and  whatever  other  modes  of  telegraphing  remained, 
if  any,  were  allowed  to  become  obsolete,  or  were  consigned  to 
oblivion.  Science  had  been  active  in  its  researches;  and  disco- 
very led  to  discovery,  until  at  length  the  world  was  *'  startled 
from  its  propriety"  by  the  introduction  of  the  steam  engine 
and  the  railway,  those  stupenduous  revohitionizcrs,  that  are 
fast  linking,  in  indissoluble  ties  of  fraternity,  nation  with  nation, 
and  interest  with  interest,  until,  anon,  in  this  iron  embrace,  they 
"  shall  know  war  no  more." 

But  science  had  yet  to  achieve  a  greater,  may  we  not  truly 
say  its  greatest  triumph  ?  It  has  been  so  since  the  application 
of  the  mind  to  the  investigation  of  great  subjects,  that  in 
solving  an  intricate  problem,  we  find  that  the  secret  is  also  the 
key  to  the  solution  of  another ;  and  this  progress  in  mental 
conquest  demonstrates  the  necessity  of  new  and  untried  instru- 
ments for  the  hand.  On  this  basis,  or  by  this  parity  of  reason- 
ing, we  naturally  arrive  at  this  conclusion  :  that  without  genius, 
science  would  be  powerless ;  without  science,  ignorance  would 
predominate  over  knowledge.  We  are  apt  to  marvel,  that  in 
this  nineteenth  century  so  many  profound  truths  in  philosophy, 
and  secrets  in  art,  have  been  brought  to  liglit,  compared  with 
what  has  been  divulged  or  discerned  during  the  past  centuries; 
but  let  us  not  forget,  that  a  fragmentary  knowledge  of  our  new 
electric  telegraph  iiad  existed  in  the  human  mind  for  hundreds 
of  years  ;  it  needed  only  a  master  mind  to  unite  the  elements  ; 
a  master  hand  to  forge  the  mechanical  instruments,  to  show  to 
the  wondering  world  the  perfect  work.  And,  as  one  impediment 
is  overcome,  all  other  obstacles  are  easily  surmounted.  The  art 
of  expressing  thought  with  types,  perhai)S,  suggested  the  idea 
of  conveying  to  the  eye  images  of  nature  in  print  from  modern 
blocks.  It  may  be,  that  the  optician,  in  attempting  to  improve 
the  focal  powers  of  spectacles  for  the  eye,  was  moved  to  conceive  . 
the  idea  of  the  telescope.     But  what  suggested  the  spectacles, 
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if  not  some  previous  effort  of  the  mind  to  unlock  the  secrets  of 
science,  and  which  mechanical  skill  turned  to  permanent  and 
valuable  good? 

The  first  telegraph  constructed  on  purely  scientific  principles, 
was  an  instrument  closel.7  resembling  the  common  telescope  now 
in  use.  The  author  of  the  invention  was  Robert  Hooke,  a 
philosopher  of  the  seventeenth  century.  Hooke,  however,  fur- 
nished no  system  of  signals  with  his  instrument,  and  he  died 
disappointed  in  finding  that  his  genius  had  attracted  so  little  at- 
tention. But  the  attempt,  abortive,  as  it  had  been,  to  supersede 
the  modes  of  telegraphing  in  vogue  by  some  new  and  untried 
method,  stimulated  the  philosophers  of  Germany  and  France  to 
employ  their  inventive  faculties  to  the  same  end.  Four  years 
after  the  death  of  Hooke,  William  Amentons,  a  Frenchmam,  of 
Lisle,  brought  forward  a  plan,  the  details  of  which  he  had  pla- 
giarized from  Hooke ;  but  the  principal  feature,  and  that  for 
which  he  claimed  originality,  was  the  table  of  charactei*s  which 
accompanied  it.  This  table  contained  the  letters  of  the  alphabet, 
and  a  key  explained  to  the  operator  the  signs  or  signals  that  ex- 
,  pressed  the  sense  of  the  letters,  or  any  combination  thereof. 
Persons  stationed  at  appropriate  distances  along  a  line  or  route, 
could  despatch  messages  with  considerable  facility  by  this  inven- 
tion. But  Amentons  came  to  Paris  at  a  wrong  period.  He  laid 
the  result  of  his  labors  before  the  royal  court ;  but  it  was  a  time 
when  vice  and  debauchery  held  undisputed  sway  there — when 
virtue  was  jeered  at  from  the  throne  to  the  peasant,  and  genius 
was  left  to  neglect  and  starvation.  Amentons  was  not  more 
successful  than  Hooke  had  been. 

But  science  was  not  to  be  deterred  from  its  great  purpose, 
despite  the  ridicule  of  royal  concubines.  Marcel  next  stepped 
into  the  arena  of  discovery ;  then  Lingnet,  Dupuis,  Edgeworth, 
Bergstratter,  and  a  host  of  othere  of  less  pretensions.  Marcel 
pined  and  labored  in  poverty,  and  died  without  reward  in  ob- 
scurity, cherishing  his  fond  project  to  the  last.  He  aimed  to 
perfect  his  scheme  before  he  divulged  it  to  the  world  ;  but  failing 
to  incito  confidence,  and  obtaining  no  succor  with  which  to 
prosecute  his  studies,  he  burnt  his  designs,  buried  his  secret,  and 
"  wrapping  his  cloak  about  him,  brooded  in  silence  and  despair, 
until  relieved  of  his  burden  of  life,"  which  event  happened  soon 
after.  Linguet  had  little  to  lose,  and  everything  to  gain  by  a 
discovery.  He  was  at  this  time,  and  had  long  been,  an  inmate 
of  the  Bastile,  and  perhaps  Jifter  all,  his  pretension  was  a  ricse 
by  which  to  obtain  nis  liberty.  He,  however,  asserted  that  he 
had  invented  a  telegraph  which  would  supersede  all  others,  and 
proposed  to  exchange  the  secret  for  his  enlargement.  It  is  not 
•  known  whether  government  ever  paid  any  attention  to  the 
inventor;  at  all  events,  his  plan,  whatever  it  was,  never  enlisted 
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the  encouragement  or  patronage  of  any  one.  Edgeworth  put 
forward  greater  claims  than  all  his  predecessors  or  contempo- 
raries ;  but  meanwhile  the  German  philosophers  had  inundated 
Europe  with  every  variety  of  plan  and  design  of  telegraph,  so 
that  it  would  be  difficult  to  particularize  in  what  Edgeworth  had 
been  original,  or  what  he  had  borrowed  without  credit  from  his 
rivals  and  competitors. 

Claude  Chappe,  a  French  theologicalstudent,of  Ano:crs,  "who 
was,"  according  to  a  living  writer,  "so  indolent  that  his  parents 
thought  him  fit  for  no  otuer  profession  than  the  church,"  was 
the  originator  of  the  telegraph  which  still  bears  his  name.  His 
brothers  were  at  a  school  three  leagues  distant,  and  Claude  had 
frequent  occasion  to  communicate  with  them;  but  he  most 
heartily  detested  the  journey  which  he  was  compelled  still  to 
undertake  before  he  could  reach  them.  One  day  he  set  about 
cudgeling  his  brains  how  to  obviate  this  difficulty.  The  result 
of  many  experiments  was  the  invention  of  the  upright  post,  re- 
revolving  beam,  and  circulating  arms — those  frightful  wayside 
giants  which  are  still  to  be  seen  whirling  and  striking,  and 
gyrating,  and  rioting  in  many  parts  of  the  Old  World.  Chappe 
was  inspired  with  a  new  idea  at  the  success  of  his  plan.  lie  cast 
aside  his  indolence,  and  began  a  series  of  experiments,  the  fruits 
of  which  have  made  his  name  illustrious.  As  soon  as  he  had 
improved  and  systematized  his  scheme,  he  repaired  to  Paris,  and 
explained  its  principles  and  operations  to  the  republican  assem- 
bly. This  was  in  1792.  France  was  at  war  with  the  great 
powers,  and  early  intelligence  was  of  the  first  importance  to  the 
authorities  of  the  capital.  After  an  official  trial,  his  project  was 
highly  approved,  and  himself  dubbed  Tngenieur  Telegrajphe, 
The  first  message  this  telegraph  conveyed  to  Paris,  was  the  an- 
nouncement of  the  surrender  of  Conde  to  the  Republic.  France 
then  wholly  adopted  the  system,  and  placed  the  brothers  Chappe 
in  the  office  of  general  superintendence. 

When  we  come  to  consider  the  necessities  of  speedy  deliveries 
of  intelligence  in  our  present  day — the  augmentation  of  com- 
mercial and  maritime  interest — and  the  increased  importance  of 
despatch  in  every  department  of  political  and  social  intercourse 
— ^it  seems  impossible  that  we  can  put  too  high  an  estimate  on 
the  electro-magnetic  telegraph  discovery.  Kational  and  indi- 
vidual interests,  half  a  century  since,  might  not  have  required  the 
employment  of  a  more  active  agency  tJban  the  horse-express,  or 
the  post-coach  ;  but  the  steam  vessel  and  the  steam  carriage  have 
brought  nations  together,  and  consolidated  states,  and  it  is  as  ex- 
4>edient  that  continents  should  now  be  traversed  in  an  hour,  as 
fifty  years  since  the  same  distance  should  not  consume  more 
than  two  months. 

Electricity — that  wondrous  power  which  has  succumbed  to 
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the  will  of  man — ^has  two  essential  properties,  both  of  which 
have  been  tried  for  telegraph  purposes ;  but  for  a  period  of  two 
thousand  years  the  skill  of  man  was  baffled  in  determining  the 
distinct  nature  of  these  two  properties,  and  in  what  manner  to 
bring  them  separately  or  in  combination  under  control.  Thales, 
the  philosopher,  and  founder  of  the  Ionic  sect,  discovered,  six 
hundred  years  before  the  birth  of  Christ,  that  Greek  amber, 
when  rubbed,  exhibited  certain  properties  of  attraction  which 
it  did  not  otherwise  possess.  Thales,  however,  was  too  intent 
on  mathematical  problems  and  astronomical  calculations  to  pay 
much  attention  to  what  may  have  appeared  to  him  an  insignifi- 
cant phenomenon.  Besides,  it  was  an  age  grossly  lax  in  the 
pursuit  of  scientific  studies.  Science  was  taught,  but  it  was  the 
science  of  philosophy,  and  not  of  art.  It  was  an  age  when  men 
reasoned  from  dogmas  and  abstractions,  not  from  sound  theories 
and  natural  objects.  Electrical  phenomena  were  not  unknown 
to  the  scholars  that  succeeded  Thales,  either  in  Greece,  in  Asia, 
or  the  islands  of  the  Mediterranean.  But  no  schools,  then 
established,  incorporated  the  study  of  this  branch  of  philosophy 
in  their  classics,  and  no  attempt  was  made  to  inform  the  under- 
standing on  a  subject  which  embraces  themes  the  vastest  and 
profoundest  of  any  explanatory  of  the  physical  creation.  Plu- 
tarch, Pliny,  Caesar,  Aristotle,  Theophrastus,  and  othei's,  emi- 
nent scholars  of  antiquity,  relate  that  they  have  seen  electrical 
phenomena  of  the  most  marvelous  and  unaccountable  character, 
out  they  have  purposely  omitted  details,  owing,  without  doubt, 
to  their  ignorance  of  the  subject;  and,  indeed,'  they  do  not  seem 
to  have  taken  even  ordinary  pains  to  master  this  defect. 

It  was  not  until  near  the  close  of  the  sixteenth  century  that 
the  nature  of  electrical  phenomena  began  to  be  understood.  A 
German,  by  the  name  of.  Gilbert,  pu'blished  a  work  entitled 
T/ie  Magnet^  in  which  all  the  then  known  properties  of  electri- 
city are  treated  together,  with  some  observations  on  the  earth 
and  air.  Of  course,  the  wildest  conjectures  are  here  put  forth 
as  sober  axioms,  while  many  since  ascertained  truths — in  fact, 
the  primary  principles  themselves — are  unceremoniously  dis- 
missed. Gilbert's  work,  although  an  embodiment  of  errors 
and  absurdities,  had  the  good  effect  of  inducing  the  philoso- 
phers of  the  age  to  think.  Institutions  of  learning  were  spring- 
ing up  everywhere,  and  rare  minds,  well  stored,  were  leaving 
the  cloister  and  academy,  prepared  to  expound  and  instruct,  and 
'  to  contend  for  those  prizes  which  the  ancients  had  disdained  to 
touch.  Halley  was  the  most  prominent  of  these,  who  succeeded 
Gilbert ;  while  Halley  in  turn  was  soon  to  be  eclipsed  by  Otto 
Guerike,  a  Prussian,  who  constructed  an  electrical  machine 
which  consisted  of  a  sulphur  globe,  made  to  rotate  by  means  of 
a  winch ;  and  with  this  simple  apparatus,  and  a  cloth  pressed 
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against  the  globe,  he  discovered  the  existence  of  a  controllable 
electric  fluid,  and  that  this  electric  fluid  could  be  made  to  pass 
from  one  body  to  another  without  actual  contact.  This  was  a 
CTand  and  sublime  discovery.  It  was  the  first  real  step  toward 
the  final  establishment  of  the  electro-magnetic  telegraph. 


MUSINGS  OF  A.  TELEGRiPHES. 

BY  GEO.   G.  W.   MORGAN. 

• 
Oh,  man  I  how  graciously  on  thee  has  Heaven 

Bestowed  its  varied  gifts  to  make  thee  hlest ; 
Each  element  of  earth  to  thee  is  given, 

The  visible  and  latent ;  amonpt  the  rest, 
The  Telegraph,  e'er  willingly  to  pay 
Its  service — [Sir,  we  aint  at  work  to-day.] 

f 

What  hope  I  what  joy !  each  day  to  thee  is  known, 

Whilst  space,  a  captive,  hound,  is  at  thy  door, 
Brought  from  the  Frigid  or  the  Torrid  zone. 

To  yield  bis  tribute  and  increase  thy  store, 
And  backward  flies  the  tyrant  to  his  zones — 
"  [Is  any  answer  here  for  Mr.  Jones  ?] " 

Speedy  o'er  earth  and  sea,  'mid  frost  and  cold, 

And  forests  where  the  untamed  brute  is  free- 
No  slave  of  man  has  ever  toiled  for  gold 

With  half  the  zeal  that  it  has  toiled  for  thee — 
Asking  slight  tribute  for  the  service  made — 
"^  [To  send  this  South,  sir,  it  must  be  prepaid.] " 

Affection,  Friendship,  Love,  a  mighty  debt 
Owe  to  this  willing,  never-failing  slave. 

"All  safe  and  well— pray,  write  me ;  don't  forget." 
**  Father  is  sick — I  fear  too  sick  to  save" — 

"  Wife's  got  a  bouncing  boy."    All  in  a  breath. 

Well,  such  is  life,  or  rather  Life  and  Death. 

Oh,  Commerce,  thou  art  blessed ;  to  days  gone  by — 
No  power  now  can  hold  thee  in  its  chains ; 

Unfettered  hence  thine  outspread  wings  may  fly. 
And  at  thine  ease  can  coolly  count  thy  gains. 

"  Please  stop  my  goods,  for  Buncombe  this  day  failed." 

Oh,  dear ;  oh,  dear ;  these  Corn's  must  all  be  mailed. 


/ 
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[Leaf  and  Fruit  of  the  Gntla  Percba  Tree.] 
Art.  IV.— CUTTA  PEBCBA. 

ITS  DiaCOVBST — NATnUE — QUALITIES — COMPARED  WITH  nmu  BUBBEB — CBBMI- 
CAL   FB0FERTIE9. 

GcTTA  Perclia — the  Malayan  term  given  to  a  concrete  mice 
taken  from  the  Isonandra  Gutta  Tree — is  indiKcnoua  to  all  the 
Islands  of  the  Indian  Archipelago,  and  especially  to  the  Ma- 
layan  Penittsala,  Borneo,  Ceylon,   and   their    neighborhoods, 


GUTTA  PEBOHA.  98 

where  are  found  immense  forests  of  this  tree,  yielding  this  pro- 
duct in  great  abundance.  Its  fruit  contains  a  concrete  edible  oil 
which  is  used  by  the  natives  with  their  food.  The  gutta  (or  juice) 
circulates  between  the  bark  and  the  wood  of  the  tree,  in  veins 
whose  course  is  distinctly  marked  by  black  longitudinal  lines. 
The  natives  were  originally  in  the  habit  of  felling  the  tree  when 
they  required  a  supply,  but  have  been  taught  by  experience 
that  the  juice  can  be  obtained  by  cutting  notches  at  intervals 
in  the  trunk,  and  save  the  life  of  the  tree  for  future  tappings,  as 
our  maples  for  successive  years  yield  their  sap  to  the  sugar 
manufacturers.  The  juice  consolidates  in  a  few  minutes  after 
it  is  collected,  when  it  is  formed  by  hand  into  compact  oblong 
masses  of  from  seven  to  twelve  or  eighteen  inches  in  length  by 
four  to  six  inches  in  thickness,  and  these  when  properly  dried, 
are  what  is  known  as  the  Gutta  Percha  of  commerce. 

It  is  only  ten  years  since  the  knowledge  of  the  existence  of 
this  ductile  secretion  dawned  upon  the  world.  Dr.  Montgo- 
merie,  an  assistant  surgeon  at  Singapore,  observed  in  the  pos- 
session of  a  native,  the  handle  of  a  wood-chopper  of  such  singu- 
lar material  that  it  awakened  his  attention,  and  on  inquiry 
and  examination  he  found  it  to  have  been  made  of  the  juice  of 
this  strange  tree, — becoming  plastic  when  dipped  in  hot  water, 
and  when  cold  regaining  its  original  stimiess  and  rigidity. 
Within  this  brief  period,  the  exudations  of  these  dense  forests 
have  assumed,  more  especially  in  England,  innumerable  forms. 
It  is  singular  indeed,  that  there  should  circulate  in  the  veins  of 
the  primeval  forests  of  Malacca  and  the  neighboring  Isles,  a 
sap  or  juice  so  long  a  stranger  to  the  civilized  world,  possessing 
such  extraordinary  virtues,  and  in  the  short  period  of  ten  years 
entering  so  largely  and  variously  into  the  service  of  man,  and 
destined  to  become  his  servant  in  a  greater  variety  of  forms 
than  any  other  material  yet  discovered. 

The  Gutta  Percha  of  commerce  is  of  a  light  brown  color,  ex- 
hibiting a  fibrous  appearance,  much  like  the  inner  coating  of 
white  oak  bark,  and  is  without  elasticity.  When  purified  of  its 
woody  and  earthy  substance,  it  becomes  hard,  like  horn,  and  is 
extremely  tenacious;  indeed  its  tenacity  is  wonderful.  Mr. 
Burstall,  of  Birmingham,  refering  to  some  experiments  testing 
the  strength  of  tubes  composed  of  this  material,  says : — "  The 
tubes  were  3-4-inch  bore,  the  material  1-8  thick.  They  were 
tested  by  the  Water  Company's  proving  pump,  with  its  regular 
load  of  250  pounds  to  the  square  inch  ;  afterwards  we  added 
weight  up  to  337  pounds,  and  I  wished  to  have  gone  to  500, 
but  the  lever  of  the  valve  would  bear  no  more  weight ;  we 
were  unable  to  burst  the  pipe."  Another  gentleman,  Mr. 
Andrew  Kobertson,  of  Stirling,  says  : — "  I  am  of  opinion  that 
no  other  material  is  so  well  fitted  for  the  above  purpose  (ex- 
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tinguishing  fires  and  watering  the  streets  in  dry  weather,)  as 
Gutta  Percha;  for,  although  our  pressure  is  perhaps  the  great- 
in  the  Kingdom,  being  upwards  of  450  feet,  not  the  slightest 
effect  could  be  discovered  on  the  tube  or  joints,  while  the  same 
pressure  on  our  leather  hose  sends  the  rivets  in  all  directions." 

The  application  of  heat  to  this  crude  material  makes  it  soft 
and  plastic,  and  in  a  temperature  of  about  200  degrees  it  be- 
comes quite  ductile,  when  it  is  capable  of  being  molded  into 
any  desired  shape,  which  it  will  retain  when  cool.  It  can  bo 
dissolved  by  Sulphuret  of  Carbon,  or  Chloroform,  or  if  im- 
mersed for  a  time  in  spirits  of  turpentine.  It  is  repellant  of 
and  completely  unaffected  by  cold  water,  but  is  softened  and 
made  adnesive  by  warm  water.  It  is  a  non  conductor  of  heat 
and  electricity  ;  is  proof  against  alkalies  and  acids,  being  only 
affected  by  the  sulphuric  or  nitric  in  a  highly  concentrated 
state ;  while  the  most  powerful  acetic,  hydroflouric  or  muriatic 
acids,  or  chlorine  have  no  perceptible  effect  upon  its  structure 
or  capabilities.  This  gum  has  qualities  entirely  differing  from 
the  India  Rubber.  It  cannot  be  worn  out.  It  can  be  melted 
and  remelted,  and  repeatedly  remolded,  without  changing  its 
properties  for  manufacture  or  losing  its  virtue.  It  is  lighter 
than  rubber,  of  finer  grain,  and  possesses  certain  repellant  pro- 
perties unknown  to  that  material ;  and  is  extremely  tough.  It 
disregards  frost,  and  displays  remarkable  acoustic  qualities. 

In  its  crude  state,  Gutta  Percha  has  no  resemblance  what- 
ever to  India  Rubber  in  appearance,  nor  are  its  chemical  or 
mechanical  properties  the  same,  nor  does  the  tree  from  which 
it  is  taken  belong  to  the  same  botanical  family,  or  grow  in  the 
same  latitudes  or  soil ;  yet,  from  the  fact  that  it  could  be  dis- 
solved and  wrought  into  water-proof  wares,  many  have  inclined 
to  the  belief  that  the  two  materials  are  identically  or  nearly 
the  same. 

Gutta  Percha  when  immersed  in  boiling  water,  contracts  in 
bulk. 

India  Rubber  when  immersed  in  boiling  water,  expands,  and 
increases  in  bulk. 

Gutta  Perclia  juice  is  of  a  dark  brown  color,  and  consolidates 
in  a  few  moments  after  exuding  from  the  tree,  when  it  becomes 
about  as  hard  as  wood. 

India  Rubber  sap  is  perfectly  white,  and  of  about  the  consist- 
ency of  thick  cream,  when  it  coagulates,  it  gives  from  four  to 
six  parts  water  out  of  ten ;  it  may  be  kept  like  milk,  and  is  fre- 
quently drank  by  the  natives. 

Gutta  Percha  first  treated  with  water,  alcohol,  and  ether, 
and  then  dissolved  with  spirits  of  turpentine  and  precipitated, 
yields  a  substance  consistent  with  the  common  properties  of 
Gutta  Percha, 
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India  Rubber  similarlv  treated,  results  in  a  substance  resem- 
bling  in  appearance  the  Gum  Arabic. 

Gutta  Percha  by  distillation  yields  57  2-3  per  cent  of  volatile 
matter. 

India  Rubber  by  the  same  process  yields  86  3-4  per  cent. 
5?Gntta  Percha  in  its  crude  state,  or  in  combination  with  other 
materials,  may  be  heated  and  reheated  to  the  consistency  of 
thin  paste,  without  injury  to  its  future  manufacture. 

India  Rubber  if  but  once  treated  in  the  same  manner  will  be 
destroyed  and  unfit  for  future  use, 

Gutta  Percha  is  not  decomposed  by  fatty  substances ;  one 
application  of  it  is  for  oil  vessels. 

India  Rubber  is  soon  decomposed  by  coming  in  contact  with 
fatty  substances. 

Gutta  Percha  is  a  non-conductor  of  cold,  heat  and  elec- " 
tricity,  and,  in  its  natural  state,  is  non  elastic,  and,with  little 
or  no  flexibilitv. 

India  Rubber  is  a  conductor  of  heat,  cold,  and  electricity, 
highly  elastic  and  flexible. 

The  specific  gravity  of  Gatta  Percha  is  much  less  than  that 
of  India  Rubber, — in  proportion  as  100  of  Gutta  Percha  is  to 
150  of  India  Rubber. 

Chemists,  who  have  analyzed  them,  vary  a  little  as  to  their 
chemical*  proportions,  but  all  agree,  that  the  chemical  proper- 
ties and  mechanical  action  of  Gutta  Percha  and  India  Rubber 
are  so  entirely  distinct  and  dissimilar,  that  they  should  never 
be  classed  under  the  same  head,  chemically  or  mechanically 
any  more  than  commercially. 

M.  Arppe,  a  celebrated  German  Chemist,  says  Gutta 
Percha  differs  in  composition  from  Caoutchouc,  and  that  the 
products  of  dry  distillation  of  Gutta  Percha  are  different 
from  those  of  Caoutchouc.  He  considers  Gutta  Percha  to  be 
a  mixture  of  six  resins,  which  have  been  formed  from  a  Carb- 
Hydrogen. 
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NUMBES  ONE. 

EARLY   HISTORY — ARMORIALS — GREAT   SEAL   OF    MAINE,  NEW  JERSEY,  VIRGINIA, 
SOUTH   CAROLINA,  KENTUCKY,  MISSOURI,    UNITED  STATES — TELEGRAPH 
CONFEDERATION  —  KNIGHTS     OF    THE    ROUND   TABLE — HOS- 
PITALERS— TEMPLARS — ST.     ANDREW's    CROSS — ST. 
GEORGE'S  CROSS — ORDER  OF  GOLDEN  FLEECE. 

Many  of  the  Electric  Telegraph  lines  of  America  have  adopted 
peculiar  heraldric  seals,  dies  or  stamps,  representing  tlierr  indi- 
viduality, upon  their  official  envelopes  or  message-heads.  With 
a  view  to  be  in  unison  with  the  majority  of  the  lines  in  this 
matter,  we  have  gotten  up  a  seal  for  the  general  Confederation, 
and  we  propose  to  give  an  account  of  the  origin  of  its  heraldric 
symbols,  with  their  meanings. 

We  had  another  object  in  view  in  having  engraved  the  seal 
above  mentioned,  viz. :  Many  lines  were  unwilling  to  believe 
that  arrangements  of  the  Secretary  could  effect  or  procure  en- 
velopes as  well  embossed  as  the  respective  companies  could 
themselves.  Tiie  seals  of  the  Confederation  excel  anything 
of  the  kind  ever  gotten  up  before,  and  the  impressions,  em- 
bossed, will  doubtless  convince  the  lines,  that  the  Secretary  can 
not  only  equal  pre-existing  arrangements  of  companies  in  this 
particular,  but  excel  them.  It  will  be  perceived,  that  the  most 
splendid  dies  can  bo  made  through  the  arrangements  of  the  Secre- 
tary, and  the  most  antique  and  scientific  armorials,  known  in  the 
science  of  Heraldry,  properly  grouped  and  delineated  on  the  dies. 
We  now  proceed  to  discuss  the  subject  of  Heraldry  generally. 

We  learn  from  the  science  of  law,  that  it  has  been  a  cus- 
tom from  the  earliest  ages  of  the  world,  for  the  people  to 
have  and  enjoy  various  devices,  signs,  and  marks  of  honor,  de- 
signed to  distinguish  the  great  and  noble  from  the  common  or 
ignoble.  In  Homer,  Virgil,  Ovid  and  other  ancient  authors, 
we  find  notices  of  these  customs,  and  that  heroes  on  the  battle- 
field had  figures  of  different  kinds,  but,  of  their  own  device,  re- 
presented on  their  shields,  whereby  they  might  be  distinguished 
one  from  the  other,  as  well  as  from  those  of  a  lower  order  of 
warriors.  This  custom  was  the  oriffin  of  usinir  the  shield  and 
device  thereon  in  armorial  life,  and  even  at  this  day  they  are 
prominent  features  in  heraldric  science.  From  the  earliest  ages 
to  the  preseut  time  nations  have  adopted  symbolical  signs  as 
marks  of  distinction,  indicating  the  nation  by  a  flag,  on  which 
was  illustrated  their  peculiar  symbolic  rej)rcsentation.    The  flag 
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of  the  Athenians  had  on  it  the  figure  of  an  owl,  the  Goths  a 
bear,  the  Egyptians  an  ox,  the  Komans  an  eagle,  the  Franks  a 
lion,  and  the  Saxons  a  horse.  In  modem  times  we  see  the  cns- 
tom  adhered  to  with  equal  desire  among  nations  :  —  thus  on 
Great  Britain's  flag  is  represented  St.  George's  and  St.  Andrew's 
cross ;  Mexico,  the  ea^le,  the  serpent  and  the  cactus  ;  and  the 
United  States,  the  eagle,  stripes  and  stars.  These  symbols  are 
peculiarities  of  the  respective  nations,  and  the  recollection,  or 
Bight  of  them,  in  the  hour  of  peace  or  war,  infuses  into  the 
people  a  pride  and  glory  for  the  brilliant  renown  which  may 
characterize  their  own  dear  flag. 

Symbolic  representation  has  not  been  confined  to  the  earliest 
and  modern  ages  of  the  civilized  world,  but  we  also  find  it 
among  the  customs  of  the  North  American  Indians.  We  have 
seen  the  otter  as  the  emblem  of  the  Ottaway  tribes  of  Indians, 
the  wolf,  the  bear,  the  turtle,  and  other  devices  the  adopted 
emblems  of  the  Iroquois  and  other  tribes.  They  paint  them  on 
their  bodies,  and  represent  them  as  a  species  of  idols. 

An  author  supposed,  that  in  Europe  the  Crusades  and  tourna- 
ments were  the  cause  of  methodizing  and  perfecting  into  a 
science  the  various  national,  family  and  individual  emblems,  to 
which  was  given  the  name  of  Ueraldry ;  a  term  which  em- 
braced originally  not  only  all  that  pertains  to  Coats  of  Arma^ 
but  also  to  the  marshalling  of  armies,  solemn  propessions,  and 
all  ceremonies  of  a  public  nature.  Is  is  also  supposed,  that  the 
term,  coats  of  arms^  originated  from  the  circumstance  that  the 
ancients  embroidered  various  colored  devices  on  the  coats  they 
wore  over  their  armor.  Also,  those  who  joined  the  Crusades, 
and  those  who  enlisted  in  the  tournaments,  had  their  devices 
depicted  on  their  arms  or  armor,  as  on  their  shields,  banners, 
etc. ;  and  as  colors  could  not  be  retained,  particular  marks  were 
used  to  represent  them. 

All  coats  of  arms,  formed  according  to  the  rules  of  heraldry, 
are  delineated  on  shields  or  escutcheons,  which  are  of  various 
forms — oval,  triangulai',  heptagonal,  etc.  The  parts  composing 
the  escutcheon,  or  represented  on  it,  are  tinctures,  lines,  borders, 
charges,  etc. 

By  tinctures,  we  mean  the  various  colors  used,  the  names  and 
marks  of  which  are  as  follows,  viz. :  Or  means  gold  or  yellow, 
and  is  represented  by  dots  or  points.  Argent  means  silver  or 
white,  is  plain.  Azure^  or  blue,  is  represented  by  horizontal 
lines.  Gvlea^  or  red,  by  perpendicular  lines.  Yert^  or  green, 
by  diagonal  lines  from  upper  right  corner  to  the  lower  left,  or  to 
the  lower  right  as  you  face  the  shield.  Purpura^  or  purple, 
from  upper  left  to  lower  right,  being  reversed  from  map  rule  as 
to  right  and  left.  SoMe^  or  black,  by  horizontal  and  perpendi- 
cular lines  crossing  each  other. 
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Charges  are  whatever  may  be  represented  on  the  field  of  the 
escutcheon  ;  the  principal  of  which,  in  addition  to  natural  and 
celestial  figures,  are  the  Chief,  the  Pale,  the  Bend,  the  Fess, 
the  Bar,  the  Cheveron,  the  Cross,  and  the  Saltier;  each  of  which, 
although  occupying  its  appropriate  space  and  position  in  the 
escutcneon,  and  governed  by  definite  rules,  admits  of  a  great 
variety  of  representations. 

The  external  ornaments  of  the  escutcheon  are  crowns,  coronets, 
miters,  helmets,  mantlings,  caps,  wreaths,  crests,  scrolls,  and 
supporters.  Some  escutcheons  have  none  of  these  ornaments, 
and  others  nearly  all  of  them.  The  supporters  are  placed  on 
the  side  of  the  escutcheon  standing  on  a  scroll,  and  are  thus 
named,  because  they  appear  to  support  or  hold  up  the  shield. 
The  great  seal  of  the  State  of  Maine  has  a  shield,  supported  on 
the  right  by  a  husbandman  resting  on  a  scythe,  representing 
agriculture,  and  on  the  other  is  a  seaman  resting  on  an  anchor, 
the  symbol  of  commerce  and  the  fisheries.  The  great  seal  of 
the  State  of  New- Jersey  has  a  shield  supported  by  the  goddess 
of  IJheriy  on  the  right  with  a  wand  and  a  cap,  those  being 
symbols  of  independence,  because  among  the  ancients  the  rod 
was  used  by  the  magistrates  in  the  ceremony  of  manumitting 
slaves,  and  the  cap  was  worn  by  the  -slaves  who  were  soon  to 
be  set  at  liberty,  and  hence  they  have  been  handed  down  from 
time  immemorial  as  symbolical  of  liberty  and  independence, — 
they  are  fit  emblems  of  the  United  States  I  Many  of  the  seals 
of  the  States  are  designed  to  represent  some  peculiar  era  in  its 
history,  regardless  of  heraldric  science :  thus,  Virginia,  after  the 
struggles  of  1776,  adopted  a  seal  fitly  representing  the  feeling 
pervading  the  hearts  ot  her  great  ana  chivalrous  people.  On 
one  side  of  the  seal  the  goddess  of  Virtue,  —  the  genius  of 
the  Commonwealth  — is  represented  dressed  like  an  Amazon, 
resting  on  a  spear  with  one  hand,  and  holding  a  sword  in  the 
other,  and  treading  on  Tyranny,  which  is  represented  by  a  man 

f)rostrate,  a  crown  fallen  from  his  head,  a  broken  chain  in  his 
eft  hand,  and  a  scourge  in  his  right.  Above  the  goddess  is  the 
name  of  the  State,  and  underneath  the  words.  Sic  semper  tyran- 
nis — "thus  we  serve  tyrants."  While  this  side  of  the  seal  re- 
presents exultation  over  the  surrender  of  Yorktown  and  the 
triumph  of  the  American  arms,  the  other  side  contemplates 
some  reflection  as  to  future  glory  and  happiness.  In  the  centre 
is  the  goddess  of  Liberty,  with  her  wand  and  cap ;  on  the  right 
hand  is  Ceres,  with  the  cornucopia  in  one  hand  and  an  ear  of 
wheat  in  the  other,  and  on  her  left  side  is  Eternity,  holding  in 
one  hand  the  globe,  on  which  rests  the  Phoenix,  the  fabulous 
bird  of  the  ancients,  that  is  said  to  rise  again  from  its  own 
ashes. 
The  great  seal  of  South  Carolina  is  another  symbolic  I'epre- 
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sentation  of  the  feelings  of  the  people.  The  device  is  a  date- 
tree,  or  the  great  palm,  emblematical  of  the  State,  which  is  sup- 
ported by  two  cross-pieces,  to  which  is  attached  at  the  junction 
or  cross  a  scroll  or  label.  Branches  of  the  palm  were  worn  by 
the  ancients  in  token  of  victory,  and  hence  tne  emblem  signifies 
mpericrity^  victory^  and  triumph.  On  the  border  of  the  seal 
is  the  name  of  the  State  and  its  motto : — Animis  opibusquepor 
rattj — "  Keady  (to  defend)  with  our  lives  and  property." 

The  great  seal  of  the  State  of  Kentucky  was  adopted  shortly 
after  the  confederation  of  the  thirteen  original  States,  and  her 
people,  filled  with  the  good  feeling  of  union  and  universal  good- 
will and  peace  with  all  mankind,  adopted  a  very  plain  symbol, 
which  hasrever  proved  characteristic  of  the  noble  and  generous- 
hearted  Eentuckian.  It  is  formed  of  two  men,  as  friends  em- 
bracing, with  a  motto  in  plain  English:  ^^ United  we  stand, 
divided  we  fall."  Such  were  the  sentiments  entertained  by  the 
sires  of  that  great  State, — renowned  for  having  the  names  of  the 
greatest  men  of  the  world  recorded  with  golden  capitals  upon 
ner  bright  and  flittering  escutcheon. 

The  ffreat  seal  of  the  State  of  Missouri,  being  of  more  modem 
origin  than  those  heretofore  mentioned,  is  somewhat  classical  in 
its  arrangement.    It  is  composed  of  "  Arms  parted  per  pale ; 
on  the  dexter  side,  gules,  the  white  or  grizzly  bear  of  Missouri, 
passant,  guardant,  proper ;  on  a  chief  engrailed,  azure,  a  cres- 
cent, argent;  on  the  sinister  side,  argent,  the  arms  of  the  Uni- 
ted States ; — the  whole  within  a  band  inscribed   '  United  we 
stand,  divided  we  fall.' "    For  the  crest,  over  a  helmet  full 
faced,  grated  with  six  bars,  or  a  cloud  proper,  from  which  as- 
cends a  star,  argent,  and  above  it  a  constellation  of  twenty-three 
smaller  stars,  argent,  on  an  azure  field,  suri*ounded  by  a  cloud 
proper.    Supporters  on  each  side,  a  white  or  grizzly  bear  of 
Missouri,  rampant,  guardant,  proper,  standing  on  a  scroll  in- 
scribed with  the  motto,  SaluspopuU^  siwrema  lex  esto  ;  and 
•  under  the  scroll  inscribed  MDGCCXX.,  tne  whole  surrounded 
by  a  scroll  inscribed  with  the  words,  "  The  great  seal  of  the 
State  of  Missouri."    The  following  is  the  recognized  explana- 
tion to  the  above :    The  arms  of  Missouri  are  represented  on  a 
circular  escutcheon,  divided  by  a  perpendicular  line  into  two 
equal  portions.    On  the  right  side,  on  a  red  field,  is  the  white 
or  grizzly  bear  of  Missouri,  in  its  natural  color,  walking  guard- 
edly.   Above  this  device,  and  separated  from  it  by  an  en- 
grailed line  (indented  and  waved),  is  an  azure  field,  on  which 
is  represented  a  white  or  silver  crescent.    On  the  left  side  of  the 
escutcheon,  on  a  white  field,  are  the  arms  of  the  United  States. 
Around  the  border  of  the  escutcheon  are  the  words,  "  United 
we  stand,  divided  we  fall."    For  the  crest,  (\ver  a  yellow  or 
golden  helmet,  full  faced,  and  grated  with  six  bars,  is  a  cloud 
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in  its  natural  color,  from  which  ascends  a  silvery  star, — ^repre- 
•  senting  the  State  of  Missouri — and  above  it  a  constellation  of 
twenty-three  smaller  stars,  on  a  blue  field  surrounded  by  a 
cloud.  The  twentv-three  stars  represent  the  number  of  States 
in  the  Union  at  the  time  of  .the  admission  of  Missouri.  For 
"  supporters"  on  each  side  of  the  escutcheon  is  a  grizzly  bear  in 
the  posfure  of  attack,  standing  on  a  scroll  inscribed  with  the 
motto,  Salus  popidi^  svpi^ema  lex  esto^ — "  The  public  safety  is 
the  supreme  law."  Under  the  scroll  is  the  date  of  the  admis- 
sion into  the  Union,  etc. 

"We  have  now  devoted  more  space  to  the  seals  of  States  than 
at  first  contemplated,  but  we  have  done  so  with  the  view  of 
showing  the  fact  of  hcraldric  science  being  blended  in  the  coats 
of  arms  of  the  States  of  the  Union.'  Having  thus  noticed  a  few 
of  the  armorials  of  the  States,  we  will  now  notice,  briefly,  the 

fraud  national  seal  of  the  United  States,  which  was  adopted 
une  20th,  1782,  by  Congress. 

"  Arms  :  Paleways  of  thirteen  pieces,  argent  and  gules ;  a 
chief  azure ;  the  escutcheon  on  the  breast  of  the  American  eagle 
displayed,  proper,  holding  in  his  dexter  talon  an  olive  branch, 
and  in  his  sinister  a  bundle  of  thirteen  arrows,  all  proper,  and 
in  his  beak  a  scroll  inscribed  with  this  motto,  Eplurihua  unum. 
For  the  Crest  :  Over  the  head  of  the  eagle,  which  appears 
above  the  escutcheon,  a  glory,  or  breaking  through  a  cloud, 
proper,  and  surroundrng  thirteen  stars  forming  a  constellation, 
argent,  on  an  azure  field." 

The  paleways  of  thirteen  pieces  is  symbolic  of  the  original 
thirteen  United  States  that  formed  the  general  confederation  of 
the  American  Union.  The  thirteen  stars  and  arrows  are  repre- 
sentatives of  the  same  fact.  '  The  stars  are  on  an  azure  field,  and 
hence  the  blue  field  on  the  flag  of  the  United  States.  The 
stripes  of  the  flag  represent  the  paleways  of  the  escutcheon,  be- 
ing gules  or  red,  ana  argent  or  silver  colors.  Thus  the  flae  is 
composed.  Its  heraldry  is  simple  and  beautiful,  fall  of  Tan- 
miage,  and  expressive  of  great  events.  The  remembrance  of 
the  revolutionary  times,  when  the  fathers  of  the  American  con- 
federacy fought  bravely  for  the  supremacy  of  the  will  of  the 
people,  infuses  into  the  soul  new  life  and  affection  for  the  De- 
claration or  Magna  Charta  of  Freemen's  Rights. 

The  grand  seal  of  the  American  Telegrapn  Confederation  is 
composed  of  the  most  ancient  heraldic  devices,  beautifully 
illustrating  patriotism,  renown  and  virtue.  He  who  follows 
through  lite  the  index  of  their  morals,  will  be  recognized  by  the 
world  as  the  noblest  work  of  God — an  honest  man. 

The  grand  seal  we  describe  thus  :  the  escutcheon,  ornamental 
border,  quartered ;  the  first  and  fourth,  the  arms  of  the  United 
States ;  the  second  armorial  of  Mexico ;  the  third,  armorial  of 
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Great  Britain,  having  reference  more  particularly  to  the  provin- 
ces of  the  Canadas,  S'ew-Brunswick,  Nova  Scotia,  andTrince 
Edward's  Island.  The  crest,  an  American  eagle,  erect  with  out 
stretched  win^,  standing  upon  a  silken  wreath,  azure,  gules 
and  argent.  In  eagle's  beak  a  scroll,  on  which  is  inscribed 
^^E  jpluriima  unumP  In  rear  of  eagle,  cloud  proper,  from 
which  issue  the  orders  of  cuspidated  lightning;  in  rear  of 
escutcheon,  the  staffs  of  two  United  States  flags  cross  at  cei>- 
tre,  and  the  colors  unfurling — top  the  staffs,  spears  and  three 
tassels.  The  whole  beinff  surmounted  with  a  garter,  on  which 
is  inscribed,  American  Telegraph  Confederation.  In  the 
arrangement  of  this  splendid  composition  of  science  and  art, 
we  have  enjoyed  the  gratification  of  having  the  aid  of  Prof.  H. 
Hays,  formerlv  of  one  of  the  principal  Heraldic  Colleges 
of  England,  who  is  now  extensively  engaged  in  his  profes- 
sion at  341  Broadway,  New- York.  Prof.  Hays  has,  m  the 
execution  of  this  engraving — and  also  many  others  which  he  has 
engraved  for  lines  ot  Telegraph — excelled  in  talents  and  genius 
anything  of  the  kind  we  have  ever  before  had  the  pleasure  of 
seeing.  As  a  scholar  in  Heraldry  he  is  eminently  worthy  of  the 
highest  mark  of  distinction.  We  thus  speak  frankly  and  vol- 
untarily our  indebtedness  for  the  valuable  and  novel  informa- 
tion he  has  so  kindly  imparted  to  us  relative  to  this  beautiful 
and  antique  science  and  art. 

Having  given  a  description  of  the  seal  according  to  heraldic 
rule,  we  shall  proceed  to  give  the  origin  and  history  of  the  sev- 
eral devices,  grouped  in  its  formation.  We  will  then  give  their 
explanation  as  compounded  and  their  application  to  the  tele- 
graph enterprise,  and  argue,  that  by  a  just  fulfilment  of  their 
teachings,  the  system  of  telegraphing  would  be  that  which  we 
all  deem  essential  for  success  and  universal  satisfaction. 

Nations,  societies,  and  enterprises  have,  from  time  immemo- 
rial, adopted  devices  as  mottoes  to  infuse  into  their  followers 
zeal  and  love  for  the  cause  espoused.  To  see  an  army  of  men, 
battling  with  another,  each  with  the  most  restless  determin- 
ation, one  army  following  a  flag  with  a  cross  and  the  other 
army  a  crescent,  wo  would  readily  know  they  were  under  dif- 
ferent religions, — the  former  Christians  and  the  latter  Moham- 
medans. The  sight  of  a  nation's  flag  rearing  from  the  battle- 
ments of  a  defeated  foe,  is  one  of  the  most  powerful  incentives 
in  war.  Where  can  there  be  found  a  soul  living  within  the 
pale  of  the  American  Union,  whose  heart  is  not  filled  with 
pride,  chivalry  and  enthusiasm,  on  hearing  the  touching  lines 
written  by  a  bard  of  Maryland  during  the  late  war,  when  the 
enemy  was  not  far  distant  from  the  commercial  metropolis  of 
his  native  State — his  native  land  ?    The  poet  spoke  those  lines 


102  shafe^eb's  telegraph  comfakion. 

on  the  Star-Spangled  Banner,  as  though  his  soul  was  enveloped 
in  a  sea  of  glory. 

So  it  is  with  other  nations.  The  poets  seem  to  be  inspired, 
and  the  same  inspiration  spreads  from  h^art  to  heart,  until  all 
feel  brimful  of  joy  in  the  achievements  of  their  arms.  Not 
only  nations  adopt  devices  around  which  the  people  rally,  but 
also  religious  sects,  societies,  &c.,  have  symbols  peculiar  to  the 
principles  which  give  them  birth  and  existence. 

Without  further  comment  as  to  the  practice  or  custom  of  the 
past  and  present  ages,  uniting  in  the  use  of  the  science  of  her- 
aldry, we  shall  proceed  to  give  an  account  of  the  different 
orders  of  honor,  preparatory  to  the  history  of  the  Garter,  which 
surrounds  the  escutcheon  of  the  grand  seal  of  the  American 
Telegraph  Confederation.  In  giving  the  history  and  legitimate 
meaning  of  the  Garter,  we  shall  also  include  the  crosses  of 
St.  George  and  St.  Andrew,  the  symbolic  flag  of  the  Ganadas, 
New-Brunswick,  Nova  Scotia,  or  British  Provinces.  In  consid- 
ering these  subjects,  we  shall  transfer  in  many  instances  the 
language  of  authorities  which  we  have  extensively  consulted, 
in  studying  the  complicated  subject. 

The  grounds  and  causes  of  founding  societies  and  knightly 
orders  were  several  and  different,  though  all  terminated  in  one 
end.  Among  the  principal  objects  creating  these  orders  were, 
a  desire  or  love  of  honor^  and  therein  chiefly  to  excite  and 
promote  virtue  by  suitable  rewards.  Such  was  the  design 
of  King  Arthur,  when  he  formed  himself  and  other  mar- 
tial men  into  a  fellowship,  which  he  styled  "  Knights  of  the 
Round  Table."  Another  cause  of  the  origination  of  the  orders 
was  to  redress  the  incursions  and  robberies  of  the  Saracens 
and  barbarians,  to  vindicate  the  oppressed,  redeem  the  enslaved, 
and  to  entertain  and  relieve  pilgrims  and  strangers,  which  were 
a  part  of  the  duties  of  the  Knifjhts-IIospitallers  and  Templars. 
Another  reason  for  their  establishment  was  to  fight  in  defence 
of  the  Christian  faith,  against  pagans  and  infidels.  Lastly, 
when  sovereign  princes  perceived  themselves  embroiled  m 
wars  or  dangerous  factions,  the  erection  of  orders  tended  to 
create  a  tie,  restore  peace,  quiet  all  jealousies,  unite  affections, 
and  secure  a  lasting  friendship  and  powerful  assistance,  both 
for  their  own  and  their  country^s  safety.  To  this  end  badges  of 
several  orders  were  devised  and  worn. 

With  a  view  to  illustrate  the  further  origin  of  the  orders,  a 
few  of  these  will  be  noticed. 

Knights-Templars. — About  the  year  1117  this  order  origina- 
ted. Baldwin  II.  then  reigning  in  Jerusalem,  nine  gentlemen, 
of  whom  two  were  of  noble.extraction,  Hxigh,  de  Paganes  and 
Godfrey  de  St,  Osmer^  came  in  devotion  to  the  Holy  Land. 
They  were  called  Brothers  of  the  Militia  of  the  Temple,  ordina- 
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rily  Enights-Templars,  from  the  habitation  assigned  them  oat 
of  a  part  of  the  king's  own  palace,  adjoining  the  temple  of 
Solomon  of  Jerusalem.  Their  first  undertaking  was  to  guard 
the  most  dangerous  ways  about  that  city  against  the  violence 
and  robberies  of  the  Saracens,  which  made  them  acceptable 
to  all,  and  for  which  they  had  remission  of  their  sins ;  but  for 
the  first  nine  years  they  were  yet  bo  poor,  that  they  lived  upon 
the  alms  of  others,  and  wore  clothes  bestowed  in  charity  upon 
them.  In  memory  of  their  primitive  poverty,  their  seal  had  the 
impress  in  Math.  Pans.  A.  D.  1127.  They  had  rules  assigned 
them,  drawn  up  by  St.  Bernard,  Abbot  of  Clairvaux,  by  the 
appointment  of  Pope  Honorius  IL,  and  Stephen,  Patriarch  of 
Jerusalem.  They  made  their  vows  of  obedience,  poverty  and 
charitv.  Their  garb  was  white,  to  which  in  the  time  of  Euge- 
nius  ill.  they  added  the  red^  cross,  and  of  the  same  form  as 
worn  by  the  Hospitallers.  For  a  long  time,  in  conjunction  with 
the  Holy  Sepulchre  Hospitallers,  they  defended  and  supported 
the  kingdom  of  Jerusalem,  but  when  their  riches  increased  and 
their  revenues  augmented,  they  grew  proud,  fell  from  the 
obedience  of  the  Patriarch  to  join  with  the  Pope,  and  at  last, 
1370,  all  the  Knights  of  this  order  in  France  were  in  one  hour 
seized  and  imprisoned  by  Philip  le  Belj  king  of  France,  with 
consent  of  Pope  Clement  V.,  being  charged  with  the  most  infa- 
mous and  damnable  crimes.  In  England,  Anno  1.  JSd.  2,  they 
were  also  apprehended  afterwards,  rendered  convicts,  and  all 
their  possessions  seized  into  the  king's  hands.  Two  years  after, 
many  of  these  knights  were  burned  in  France,  and  Jaques  de 
'  la  Maule^  the  last  Grand  Master,  sufiered  the  fate  of  being 
burnt  at  the  stake  in  the  year  1320.  This  Grand  Master  having 
seen  his  noble  order  dissolved  forever,  as  he  thought,  he  cared 
but  little  how  soon  his  end  might  come.  Their  lands  were 
annexed  to  the  Hospitallers. 

Thus  fell  for  a  time  the  noble  order  of  Knights-Templars,  no 
less  famous  for  martial  achievements  and  renown  in  the  East, 
than  their  wealth  in  the  West.  They  held  16,000  lordships  in 
Europe,  and  their  revenue  was  two  millions  of  francs  yearly. 
There  can  be  no  doubt  but  what  their  end  was  the  result  of  am- 
bition in  the  bosom  of  Philip,  king  of  France,  and  no  histo- 
rian attempts  to  screen  that  king  from  accomplishing  the  wicked 
act  by  suborning  witnesses  to  sustain  the  points  of  his  restless 
and  ill-designed  ambition.  The  order  remained  dormant  for  a 
long  time,  but  there  were  a  few  who  escaped  from  the  fatal  axe, 
and  in  a  few  years  they  formed  associations,  continuing  in  this 
private  manner  to  retain  their  existence  for  many  years  ;  they 
ultimately  became  blended  with  the  ancient  and  honorable  fra- 
ternity of  Free  Masons,  and  to  this  day  hold  with  singular  affec- 
tion to  the  ancient  rites  practised  hundreds  of  years  ago. 
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The  Companion. — The  first  number  of  the  Companion,  Now  Series,  has 
been  sent  forth  to  the  patrons  of  the  work,  and  thus  far  has  met  universal 
approval.  We  feel  gratified  at  this  result,  as  we  are  fully  aware  of  the  diffi- 
culties attending  a  publication  of  this  character.  We  cannot  commend  all, 
nor  can  we  do  justice  to  many  questions  of  decided  merit.  Many  subscribers 
did  not  receive  their  number  timely,  owing  to  the  loss  of  nearly  the  entire 
publication  by  fire,  just  as  it  was  ready  for  the  mail.  It  has  been  reprinted, 
and  we  hope  for  better  luck  in  future.  We  need  all  the  patronage  of  the 
enterprise,  and  we  hope  that  thcEe  losses  will  induce  those  who  wish  to  sub- 
scribe, to  do  so  at  once.  Every  operator,  president,  superintendent,  director, 
and  agent  of  a  Telegraph  Company  ought  to  be  a  bonajide  subscriber  to  the 
Companion,  and  besides,  render  all  the  aid  in  their  power  to  make  the  work 
useful  to  the  rising  generation  of  telegraphers. 

Scientific  American  on  Patents. — Our  remarks  in  the  January  number 
of  the  Companion,  relative  to  the  hostility  of  this  publication  to  the  Morse 
Patents,  seemed  to  have  fired  up  its  editor  with  horrible  indignation,  and  his 
answer  is  couched  in  language  neither  creditable  to  the  writer,  nor  respectful 
to  the  dignity  of  the  paper. 

In  the  notice  of  the  Companion,  no  disrespect  was  intended,  and  the  lan- 
guage cannot  be  interpreted  to  be  otherwise  than  courteous.  We  knew  his 
article  did  do  Morse  injustice,  and  the  editor  of  a  daily  paper  in  the  City  of 
New- York,  who,  having  read  the  paper  charging  Morse  with  being  associ- 
ated with  others,  to  buy  his  renewal  through  Congress,  as  insinuated  by  the 
Scientific  American,  stated,  that  he  was  inclined  to  believe  it,  and  suggested, 
that  the  best  means  of  a  contradiction,  would  be  for  Prof.  Morse  to  con- 
tradict it  through  the  press.  We  heard  a  friend  of  the  Scienlific  American, 
and  an  enemy  of  Morse,  rejoicing  over  the  article  in  question,  in  a  hotel 
in  New- York,  referring  to  the  paper  for  proof  of  his  assertions.  There  were 
others  who  interpreted  the  article  as  we  did.  We  may  not  have  sufficient 
intelligence  to  comprehend  the  writings  in  the  above  paper,  but  we  are  cer- 
tain of  one  fact,  that  is,  that  we  know  how  to  treat  and  respect  the  writings 
of  a  cotemporary  with  gentlemanly  manners. 

• 

Regulations  of  Companies. — We  have  received  the  rules  and  regulations  of 
several  Telegraph  Companies,  and  for  which  we  thank  our  friends  for  placing 
'Such  valuable  information  into  our  hands.    We  design,  in  the  next  number, 
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to  review  the  rules  of  the  Atlantic  and  Ohio  Telegraph  Company,  and  mich 
others  as  we  may  have  room  for,  intending  to  emhrace  the  regulations  of  every 
Company  in  America  ere  we  are  done.  We  think  that  it  will  tend  to  hring 
ahout  a  uniformity  of  system. 

Batteries. — ^We  have  received  several  articles  on  galvanic  hatteries, 
applicahle  to  the  Electro  Telegraph,  hut  for  want  of  room  they  are  deferred  for 
the  next  numher.  We  are  always  glad  to  hear  from  gentlemen  on  suhjects 
pert^ning  to  the  Telegraph. 

Size  of  this  Number. — Owing  to  the  delay  in  husiness  resulting  from  the 
late  fire,  and  our  own  illness,  the  present  numher  contains  only  48  pages. 

New- York  and  Boston  Line. — Since  our  last  numher  went  to  press,  we 
have  had  opportunities  of  witnessing  the  working  of  this  line.  It  has  been 
very  generally  repaired,  the  old  iron  insulators  removed,  and  the  brimstone 
insulators  banished  from  the  face  of  the  earth.  Think  of  it,  gentlemen  west- 
ward of  the  Mountains,  of  a  line  between  two  of  the  principal  cities  of  the 
United  States,  having  brimstone  insulators !  Can  any  one  marvel  why  this 
line  has  worked  so  badly  ?  The  wonderful  and  untiring  zeal  of  Mr.  Wood 
has  already  redeemed  the  line  from  that  gloomy  mantle  that  seemed  to 
inclose  in  its  folds  the  whole  line.  With  Mr.  Wood  as  Superintendent,  and 
Mr.  Smith  at  New- York,  and  Mr.  Richards  at  Boston,  the  old  pioneer  lino 
from  Boston  to  New- York  can  ere  long,  if  not  now,  rival  in  splendor  the 
working  of  any  line  in  the  world.  They  are  competent  telegraphers,  and 
capable  of  mastering  any  difficulty.  Besides  these,  there  are  others  on  the 
line  whose  skill  and  ability  are  not  a  shade  behind  the  best  corps  of  opera- 
tors in  the  Union 

Engravings  and  New  Register. — The  number  for  March  will  contain 
80me  very  fine  engravings  of  a  new  Register,  designed  for  universal  use.  It 
will  be  one  of  the  most  complete  pieces  of  machinery  ever  presented  for  use 
on  any  line.  Companies  needing  new  Registers,  would  do  well  to  wait  until 
they  hear  fully  as  to  this  one.  The  engravings  of  the  Relay  Magnets  will  be 
in  the  next  number  also,  as  well  as  the  keys  and  such  other  parts  as  we  may 
deem  necessary.  We  are  progressing  finely  in  furnishing  supplies  for  the 
respective  lines,  and  with  a  little  effort  to  get  all  things  moving  correctly  at 
first,  we  anticipate  much  good  to  result  from  our  arrangements,  enabling 
lines  to  procure  materials  at  reduced  rates. 

National  Lines. — The  range  of  lines  known  by  the  above  title  is  com- 
posed of  several  companies,  commencing  at  No.  23  Wall  St.,  New- York ; 
they  run  to  Philadelphia,  Pittsburg,  Cincinnati,  Louisville,  Nashville,  Vicks- 
burg,  Natchez,  to  New-Orleans.  This  is  termed  the  Southern  and  Eastern 
connection,  and  is  the  only  range. having  two  or  more  wires  the  entire  dis- 
tance. Lines  to  Cleveland,  Chicago,  St.  Louis,  &o.,  &c.,  diverge  from  points 
mentioned  on  the  above  route.  The  business  from  New- York  and  other 
Eastern  cities  with  New-Orleans  on  these  lines  is  very  great,  and  the  publio 
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ought  to  feci  greatly  indebted  for  the  promptness  with  which  it  is  executed. 
The  public,  however,  never  feels  grateful  for  anything,  and  though  the  lines 
above  use  the  greatest  care,  and  spare  neither  money  nor  labor  to  secure  » 
regular  communication  between  the  cities,  the  patronage  is  sucii  as  to  ena- 
ble the  llnc3  to  pay  but  little  upon  the  investments  Pertaining  to  the  capi- 
tal invested  in  telegraphing,  we  contemplate  saying  something  about  it 
ere  long.    We  give  the  following  newspaper  notices  of  the  National  lines. 

Heavy  Business  in  Telegraphing. — The  National  Telegraph  line  was 
in  fine  working  order  on  Saturday,  and  communicating  directly  with  the 
principal  Eastern  and  Western  cities.  We  learn  from  the  obliging  reporters 
that  the  number  of  messages  left  for  transmission,  during  twenty-four  hours, 
were  310,  over  100  of  which  were  for  New- York,  and  the  number  received 
from  all  points  was  261,  making  an  aggregate  of  571 !  without  including 
Wbat  are  termed  ^'  office  messages."  This  is  a  large  business  for  a  single 
day,  and  we  doubt  if  it  has  ever  been  beaten  in  the  annals  of  Southern  tel* 
egraphing. — New-Orleans  Paper, 

Anothhii  Great  Telegraphic  -Feat. — The  Southern  and  Eastern  lines, 
uniting  at  Louinville  were  again  working  last  night  through  from  New-Or- 
leans to  New- York  and  back,  a  distance  of  over  two  thousand  miles,  without 
repeating.  The  history  of  telegraphing  will  not  show  an  instance  in  the 
world  to  surpass  this.  It  is  certain^  working  the  largest  circuit  in  the  Uni- 
ted States.  The  lines,  of  course,  are  in  fine  order,  and  the  companies  are 
reaping  the  reward  of  their  diligence.  From  fifty  to  one  hundred  and  four^ 
teen  messages  per  day  are  passing  and  returning  between  those  two  distant 
cities.  On  Saturday,  the  10th,  the  office  of  the  New-Orleans  and  Ohio  Com- 
pany, at  New-Orleans  alone,  received  for  that  day's  business  §553  78,  or  at 
the  rate  per  month  of  twenty-six  working  days,  of  $14,397  28.  If  this  line 
can  be  kept  working  as  it  has  been  recently,  it  will  realize  the  most  sanguine 
expectations  of  its  early  friends. — Louisville  Journal. 

Wonders  of  the  Telegraph. — Saturday  evening  the  operators  in  the 
New- York  and  New-Orleans  National  Telegraph  offices  were  holding  a  social 
ohat  in  regard  to  matters  and  things  in  general,  as  if  they  were  situated  in 
the  same  apartment.  The  following  conversation  occurred  in  regard  to  the 
expected  arrival  of  the  steamer.  Mr.  Fuller,  the  reporter  for  the  associated 
press  at  New-Orleans,  came  into  the  office  there,  and  asked  if  the  steamer 
had  arrived  yet,  when  New-Orleans  asks  New- York  if  the  steamer  has 
arrived.  New- York  says,  "  Not  yet,  but  is  hourly  expected ;  she  is  nearly 
three  days  over  due,  and  much  anxiety  is  manifested  in  regard  to  her.-'  New- 
Orleans  says,  "  Thank  you,  that  came  good." 

The  distance  from  New- York  to  New-Orleans  by  the  route  the  line  runs  is 
about  2,000  miles,  and  this  is  the  first  time  in  the  history  of  the  clcccrlc  tele- 
graph in  this  country,  when  direct  communication  was  had  over  half  thai 
distance,  without  rewriting;  and  it  is  quite  certain  that  such  a  feat  has 
never  before  been  performed  on  this  globe.  Just  imagine,  parties  separated 
2,000  miles  communicating  with  each  other  as  if  they  were  face  to  face. — 
CincinncUi  Commercial. 

Complimentary. — We  publish  the  annexed  correspondence  with  great 

pleasure,  and  regret  we  could  not  give  an  engraving  of  the  beautiful  tesd- 

monials  presented.    The  recipient  of  this  splendid  reward  of  merit,  Mr.  T. 

S.  Faxton,  of  Utica,  New- York,  has  been  connected  with  the  telegraph  for 

many  years.    He  has  nobly  stood  by  his  line  in  the  hours  of  adversity,  and 

he  left  it  in  prosperity.    Those  who  have  been  in  like  difficult  places  know 
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bow  to  feel  for  him. "^  We  admire  his  energy,  and  hope  his  years  will  not 
end  before  his  talents  and  services  will  be  again  in  the  cause. 

Pbesentation. — Some  days  ago  we  noticed  that  a  beautiful  Malacca 
Cane  had  been  prepared  for  presentation  to  T.  S.  Faxton,  Esq.,  by  the 
employees  of  the  New- York,  Aloany  and  Buffalo  Telegraph  Co.  Since  then 
the  gift  has  been  presented,  accompanied  by  a  letter  expressive  of  their 
reeard,  to  which  helias  replied  in  a  manner  characteristic  of  the  man. 

We  give  copies  of  the  note,  and  Mr.  Faxton's  acknowledgment. — Utica 
Pcper, 

Utica,  Deo.  1,  1853. 

Theodore  S.  Faxton,  Esq. — Dear  Sir : — The  Superintendents  and  Opera- 
tors of  the  Company  over  which  you  have  until  recently  preeidedj  nave 
as«signed  to  me  a  task  moat  grateful  to  my  own  feelings ;  and  although  I  may 
but  feebly  and  imperfectly  give  expression  to  their  sentiments  on  the  occa- 
sion, yet  I  trust  you  will  give  full  credence  to  the  sincerity  in  which  they  are 
presented.  • 

The  difBculties  through  which  you  have  brought  the  Telegraph  to  its  pre- 
sent maturity,  were  but  little  known  except  to  those  associated  with  you  in 
the  business;  they,  however,  fully  appreciated  them  ;  they  can  testify  to  the 
indomitable  perseverance  with  which  the  many  vexatious  embarrassments 
incident  to  its  early  history  were  met  and  overcome ;  and  thus  the  *'  vision- 
ary experiment/'  as  the  Telegraph  was  wont  to  be  considered,  triumphantly 
established  as  a  permanent  and  invaluable  auxiliary  to  the  business  of  the 
times. 

As  a  mark  of  their  appreciation  of  the  ability  and  energy  by  which  your 
management  was  distinguished,  but  more  particularly  to  express  to  you  their 
regret  that  circumstances  have  induced  you  to  witndraw  from  the  position 
you  have  so  honorably  occupied,  the  emplovees  of  the  New-York,  Albany  and 
Buffalo  Telegraph  Company  very  respectfully  request  your  acceptance  of  the 
accompanying  Cane,  as  also  an  assurance  of  their  ever  retaining  a  pleasing 
recollection  of  the  frankness  and  kinduess  by  which  your  busine^s  relatiops 
with  them  were  characterized, 

I  am,  dear  Sir, 

Yours  very  respectfully, 

Edward  Chapman, 
Treasurer  N.  Y.,  A.  Ijf  B.  Telegraph  Co, 

Utica,  Dec.  3,  1853. 
E.  Chap.?«aic,  Esq.,  Treas.  N.  Y.,  A.  &  B.  Tel.  Co. 

Dear  Sir  : — Your  favor  of  the  1st  inst.,  accompanying  a  splendid  Cane 
from  the  employees  of  the  New- York,  Albany  and  Buffialo  Telegraph  Co.,  has 
just  been  presented  to  me.  You  will  allow  me  to  express  to  them,  through 
you,  my  feelings  of  gratitude  for  this  mark  of  their  approval  of  my  business 
mtercourse  with  them  while  associated  with  them  in  tne  duties  of  telegraph- 
ing. 

As  you  justly  remark,  the  Telegraph  enterprise  was  truly  considered  a 
'*  visionary  experiment,"  but  time  and  perseverance  have  demonstrated  its 
practicability,  and  its  utility  is  now  appreciated  by  every  business  man  in 
Christendom. 

It  is  to  me  a  source  of  gratification  to  know  that  almost  every  hand  con- 
nected with  this  token  of  regard  commenced  their  telegraphic  occupation 
with  this  company,  and  have  oeen  connected  in  the  business  with  myself  up 
to  the  time  of  my  resignation. 

It  is  with  pleasure  I  accept  the  gift,  the  value  of  which  is  not  to  be  esti- 
mated by  dollars  and  cents.  It  is  entitled  to  a  higher  and  more  worthy  con- 
sideration, inasmuch  as  it  is  a  free-will  offering  &om  those  whose  esteem  I 
shall  always  endeavor  to  hold  in  due  regard. 
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Accept  for  yourself,  and  those  associated  with  yoa  in  the  basinesB,  my 
best  wishes  for  your  prosperity  and  happiness. 

Yours  respectfully, 

T.  S.  Faxtom. 

Great  Discovery.— A  Universal  Telegraph. — The  Mining  Journal 
minutely  describes  the  marvellous  improvements  effected  by  Mr.  Wilkins  in 
the  electric  teleeniph,  by  which  the  system  bids  fair  to  be  thoroughly  revolu- 
tionized. Mr.  Wiltdns  is  a  telegraph  engineer  at  Hfampstead,  andhas  secured 
a  patent  for  his  extraordinary  invention,  which  will  be  made  available  to  the 
public  by  the  Universal  Electric  Telegraph  Company.  The  improvements 
for  which  Mr.  Wilkins's  electric  telegrapn  will  be  distinguished  are  intended 
to  meet  all  existing  defects.  It  will  form  one  of  its  very  peculiar  and  stri- 
king characteristics,  that  instead  of  the  message  being,  as  at  present,  ex- 
pounded often  by  guess,  liable  to  be  misunderstood  or  mistaken  from  varia- 
tions of  the  index,  or  from  many  other  causes,  the  message  will  be  written  by 
the  telegraph  instrument*itself.  By  means  of  his  singularly  ingenious  ap^ratus, 
the  message  leaves  the  telegraph  written  on  paper  by  the  instrument  in  clear 
and  distinct  characters,  delivered  in  a  Continuous  line  and  unvarying  posi- 
tion. It  is  not  even  dependent,  as  was  formerly  proposed,  on  the  chemical 
action  of  the  electric  fluid  on  certain  sensitive  colors,  but  the  machine  will 
enable  parties  to  perpetuate  an  accurate  record  of  the  message,  the  value  of 
which,  m  all  intercourse,  as  well  in  affairs  of  State  as  in  all  legal,  monetary, 
and  commercial  transactions,  is  almost  incalculable.  The  ingenuity  is  per- 
fectly marvellous  which  arranges  the  telegraphic  apparatus  to  be  workea  by 
the  electric  current  in  such  a  manner  as  to  give  motion  to  a  marker,  or  tra- 
cer, and  thereby  impress,  mark,  or  otherwise  render  visible,  in  a  continuous 
line  on  paper,  characters  representing  letters,  words,  and  figures  on  the  re- 
cording surface,  which  is  kept  constantly  moving  by  means  of  clockwork,  or 
other  suitable  machinery,  while  the  characters  are  marked,  or  otherwise 
produced  by  the  electric  current,  in  a  fixed  manner,  capable  of  being  read 
upon  it.  By  a  contrivance  of  surpassing  ingenuity,  the  transmission  of  the 
messaee  will  be  simultaneous  to  any  number  of  radiating  stations  without 
the  aid  of  intermediate  operators,  only  one  operator  being  required  at  each 
telegraph.  This  branch  of  improvement  is  effected  by  a  delicate  piece  of 
machinery,  the  "  Automaton  Repeater,"  by  means  of  which  any  number  of 
towns  or  places,  within  the  circle  of  connection,  may  be  communicated  with 
at  the  same  moment  by  one  and  the  same  electric  touch.  Mr.  VVilkins's 
plan  is  also  remarkable  for  the  extreme  simplicity  of  the  telegraph,  for  one  wire 
will  be  sufficient^  and  in  order  to  prevent  the  uncertainties  which  have  impeded 
the  development  of  the  telegraphic  system,  he  has  devised  a  superior  plan  of 
insulators.  It  is  calculated  to  insure  the  most  perfect  and  unerring  accuracy 
by  the  total  absence  of  quivering  points  and  needles,  and  by  abstaining  from 
the  use  of  chemical  preparations,  always  liable  to  mislead  and  very  often  to 
fail.  It  will  possess  this  further  great  advantage,  that  by  a  return  commani« 
cation  the  message  will  be  repeated  at  the  place  from  which  it  is  sent,  in- 
stantaneously with  the  delivery  of  it  at  the  place  for  which  it  was  intended, 
and  the  person  sending  it  will  thus  be  enabled  at  once  to  see,  himself,  that 
his  message  has  been  accurately  transmitted,  the  telegraph,  without  any 
other  intervention,  in  effect  insuring  its  accuracy.  The  directors  contem- 
plate telegraphic  communication  with  nearly  800  principal  towns  and  places 
m  the  Unitea  Kingdom,  irrespective  altogether,  wnen  necessary,  of  railways. 
The  company  propose  to  estaolish  district  offices  in  all  or  most  of  the  towns 
and  places  in  the  kingdom,  containing  over  2,000  inhabitants,  for  the  pur- 
pose of  receiving  and  transmitting  messages  upon  the  principles  of  radiation. 
When  unerring  certainty  is  thus  assured,  and  the  price  and  means  of  general 
communication  brought  within  the  reach  of  every  person,  it  will  be  difficult 
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to  speculate  upon  the  possible  extent  to  which  the  public  may  ayaQ  them- 
8el?e8  of  these  proposed  benefits. 

The  above  is  from  the  English  Mining  Journal.  The  editor  seems  to  be 
rejoiced,  and  anticipates  great  results  from  this  new  and  splendid  achieye- 
ment !  As  compared  with  the  tardy  system  now  used  in  England  it  certainly 
is  a  great  stride  towards  perfection,  and  ought  to  be  uniyersally  accepted. 
The  system  boasted  of  will  not  be  adopted,  because  it  is  the  invention  of 
an  American.  Let  the  editor  refer  to  the  archives  of  the  English  Patent 
Office,  about  June,  1838,  and  he  will  find  an  application  on  file  for  a  patent 
by  Prof.  Morse,  of  America,  for  the  same  invention,  now  newly  proclaimed 
by  the  Journal.  Morse  was  refused  a  patent  because  a  description  of  his  in- 
vention bad  been  published.  It  seems  that  England  was  not  only  unjust 
enoagh  to  refuse  Morse  a  patent  for  a  bona  fide  invention,  but  now  wishes 
to  claim  the  invention  as  her  own,  fifteen  years  after  it  has  been  before  the 
world.  The  plan  may  be  to  claim  it  as  English  to  guarantee  success. 
Indocti  discant,  et  ament  meminisse  pci-itis. 

New- York,  Buffalo,  and  Chicago  Range. — This  range  of  lines  is  now 
better  connected  than  ever,  and  transmits  business  from  Now- York  to  Chicago 
with  one  writing.  The  lines  have  been  well  insulated,  and  increased  energy 
has  brought  them  to  a  state  of  perfection  never  attained  before.  The  Super- 
intendent of  the  New- York  end,  Mr.  Palmer,  informs  us  that  they  can  now 
transmit  business  as  prompt  and  correct  with  Detroit,  Chicago,  and  the 
West,  as  can  be  done  on  any  range  of  lines  of  f  qual  length  in  the  country. 
The  end  is  great,  and  we  hope  their  success  will  be  triumphant  We  clip 
the  following  notice  from  an  exchange  paper : 

Telegraphic  Feat. — ^Messages  were  received  in  this  city  yesterday,  via 
the  Morse,  New- York,  Albany  and  Buffalo  Telegraph,  direct  from  Chicago; 
and  we  learn  that  arrangements  have  been  perfected  by  which  messages  will 
be  hereafter  sent  between  the  two  cities  in  a  single  circuit. 

Pictorial  Life  of  a  Telegrapher. — We  arc  advised  of  the  early  issue 
of  this  interesting  publication,  containing  some^cventy  engravings  illustra- 
ting how  telegraphers  live  and  act.  We  have  seen  the  original  copy,  and 
feel  fully  authorized  to  say,  that  it  will  be  a  work  of  interest  and  fun.  It 
will  be  published  at  Louisville,  Ky.,  by  Mr.  George  Rutherford,. of  the  Na- 
tional Lines,  to  whom  subscriptions  may  be  sent.  Wo  copy  the  following 
&om  the  Louisville  Times  pertaining  to  this  publication  on  the  Telegraph : — 

We  are  also  advised  of  a  forthcoming  Pictorial  work  on  the  order  of 
Cruikshanks'  graphic  caricaturep,  being  the  adventures  of  a  telegrapher,  the 
parties  and  scenes  all  being  connected  with  the  New-Orleans  and  Ohio  line. 
It  is  a  matter  of  some  pride  as  well  as  pleasure  to  the  editor  of  this  paper,  as 
the  chief  manager  of  that  company,  to  oe  able  to  state,  that  all  these  pioneer 
enterprises  in  telegraph  literature  are  the  work  of  gentlemen  who  have  been 
or  are  now  connectea  with  him  in  business.  It  speaks  well  for  the  talents, 
enterprise  and  industry  of  the  respectable  and  eminently  intellectual  corps 
of  telegraphers  connected  with  this  great  Southwestern  Telegraph  line  ex- 
ten^g  from  Pittsburg  to  New-Orleans. 
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Maysville  Submarine  Cable. — ^We  noticed  in  the  former  number  of  the 
Companion,  that  the  Maysville  cable  had  failed.  Since  then,  another  has 
been  constructed,  which  has  proved  successful.  The  following  we  take  from 
one  of  the  Western  papers,  viz. : — 

We  are  gratified  in  being  able  to  stato,  that  the  New-Orleans  and  Ohio 
Telegraph  Company,  afcer  repeated  failures,  and  at  a  great  expense,  have  at 
length  succeeded  in  securing  a  double  submarine  crossing  at  Maysville,  Ky., 
being  the  first  submarine  cable  With  tw)  perfectly  insulated  wires  yet  laid, 
so  far  as  we  know,  in  the  United  States.  Mr.  J.  B.  Sleet  has  accompllBhed 
this  work,  under  the  directions  of  Mr.  Tanner,  President. 

The  New  Orleans  and  Ohio  and  St.  Louis  and  New-Orleans  companies 
have  laid  a  greater  length  of  subtDarine  cables  this  summer,  of  the  kind  to 
resist  such  obstructions  as  occur  on  the  Western  waters,  than  all  other  linea 
in  this  country.  There  are  now  five  cables  on  these  lines,  viz :  the  double 
wire  cable  at  Maysville,  and  single  wire  cables  across  the  Tennessee  and 
Ohio  rivers  near  raducah,  the  jNIississippi  at  Cape  Girardeau,  and  Merrimac 
eighteen  miles  below  St.  Louis.'' 

Besides  the  above,  there  is  a  cable  across  the  Ohio  at  Cincinnati  on  the 
House  line,  also  at  St.  Louis  on  the  Wade  line.  ,  The  latter  was  the  pioneer 
cable.  None  but  Mr.  Andrew  Wade  had  the  courage  to  risk  the  expense. 
It  has  resisted  the  floods  nobly. 

Halifax  and  Boston  Line. — We  learn  that  this  line  continues  to  prosper 
and  that  its  business  is  greatly  increasing.  We  call  it  one  line,  though  composed 
of  two  companies,— -the  Maine  Telegraph  Company  and  the  Nova  ^fcotia 
Electric  Telegraph  Company.  Mr.  James  Eddy  is  the  Superintendent  of  the 
former,  and  since  his  line  has  made  a  direct  connection  with  Boston,  the  busi- 
ness is  performed  with  much  more  speed  and  accuracy.  We  copy  the  fol- 
lowing notice  from  a  New-Orleans  paper,  and  though  speaking  very  justly 
of  the  merits  of  the  line,  exhibits  great  ignorance,  as  there  is  no  House 
Telegraph  east  of  Boston. 

'^  Wo  are  gratified  to  leam,*^  says  the  Charleston  Courier,  **  that  ereat  im- 
provements have  just  been  made  in  telegraphic  facilities  between  New- York 
and  Halifax,  by  which  communications,  which  heretofore  have  been  re-vnrit- 
ten  at  four  or  five  diiTorent  points,  are  now  sent  direct,  with  but  a  single  re- 
petition. The  new  plan  enables  the  lines  to  transmit  messages  in  less  than 
one-quarter  the  time  heretofore  required,  and  als6  lessens,  in  a  verv  material 
degree,  the  liability  to  make  errors.  IMessages  were  sent  to  ana  received 
from  Halifax  in  the  space  of  five  minutes,  via  the  House  Printing  Telegraph 
line.  The  distance  by  telegraph  between  Halifax  and  New- York  is  about 
one  thousand  miles.^' 

Sandt  Hook  Telegi.  vpii. — ^We  take  the  following  notice  of  this  important 
line  from  the  New- York  Tirms,  We  admire  the  spirit  of  the  editorial,  and 
wish  the  merchants  would  jiroperly  appreclato  the  great  value  of  the  electric 
oommunication  with  that  point.  Sometimes  we  see  them  very  liberal — 
would  give  any  amount  of  money  if  the  line  was  in  order  that  they  might 
hear  from  a  given  vessel,  but  when  the  line  is  in  order,  fifty  cents  for  a 
message  over  a  line  of  about  120  miles  long,  without  other  o£Sces  or  bud- 
ness  to  sustain  it,  looks  to  some  of  them  as  "  large  as  a  cart-wheel."    Mr. 
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Walter  0.  Lewis  is  the  lessee  of  the  line.    The  House  instrument  is  nsed. 
We  hope  he  will  have  hettcr  luck  than  telegrapficrs  generally. 

"The  great  value  of  the  New- York  and  Sandy  Hook  Mngr ^tic  Tolograph 
line  to  the  underwriters,  and  to  the  whole  shipping  interests  of  tie  city,  has 
been  well  illustrated  within  the  past  &W  wct-ks,  as  through  that  channel 
most  important  and  minute  information  has  been  conveyed  from  stranded 
vessels  in  the  vicinity  of  Sandy  Hook,  to  their  owners  and  underwriters  in 
this  city,  by  which  means  many  lives  and  much  valuable  property  Iiave  been 
saved.  The  line  is,  as  yet,  but  partially  organized  for  buFinc^JS,  but  we  trust  its 
attentive  Manager  may  receive  adequate  support  from  the  underwriters  and 
shipping  merchants  of  the  city,  to  enable  him  to  perfect  all  of  his  arrange- 
ments for  working  it  in  the  mpst  efficient  manner.  Mr.  Lewis^ the  jSlanager 
of  the  line,  may  be  found  at  all  hours  at  the  office  of  the  Company,  No.  19 
Wall-street,  corner  of  Broad-street" 

Notices  of  the  Companion  and  Tariff  Scale. — The  following  from 

the  LouisviiU  Times,  edited  by  Cul  William  Tanner,  President  of  the  longest 

range  of  lines  in  the  world,  with  whom  we  have  been  associated  for  many 

years,   thus  speaks  of  the  Companion.    We  feel  thankful  for  his  good 

opinion  :— 

"  This  is  one  of  the  series  of  useful,  practical  publications  which  the  genius 
and  the  enterprise  of  the  present  age  have  produced  in  rapid  succession  to 
an  extent  never  before  known  in  the  pcri(xlical  literature  of  this  country. 
The  great  industrial  pursuit  of  which  it  is  an  advocate  and  exponent,  has, 
within  the  brief  perioa  of  eight  or  nine  years,  established  for  itself  claims 
upon  the  attention  of  the  world  not  surpassed,  if  equalled,  by  any  other  en- 
terprise of  science  and  art  of  the  present  century.  A  ny  publication  devoted 
exclusively  to  this  vast  and  increasing  pursuit,  properly  conducted,  must 
command  the  attention,  not  only  of  the  thousands  of  intelligent  persons  con- 
nected with  it,  but  of  the  public  at  large. 

"This  unpretending  monthly  is  designed  not  only  to  enlighten  the  public 
in  regard  to  the  principles  of  the  science,  but  to  inform  those  engaged  in  the 
business  of  the  oetails  of  the  system  and  of  its  success  and  progress  Jt  will 
be  the  repository  of  every  thing  interesting  connected  with  each  line  opera- 
ting under  the  Morse  patents  in  the  United  States,  and  will  record  all  im- 
provements, suggestions,  and  new  inventions  for  the  more  successful  prose- 
cution of  the  business ;  and  in  fine,  will  be  a  medium  through  which  will  be 
made  known  all  that  is  connected  with  telegraphing. 

''The  position  of  the  editor  as  Secretary  to  tiie  voluntary  confederation  of 
the  managers  of  the  various  lines  will  enable  him  to  have  access  to  all  such 
sources  of  information  as  it  may  be  proper  to  impart  to  the  public,  and  his 
industry  and  long  connection  with  the  business  are  guarantees  that  he  vrill 
do  hi?  part  faithtully  in  making  the  work  all  that  it  promises  to  be. 

"  We  are  promised  in  a  few  day?,  from  the  same  publishers  and  editor,  a 
Compound  Tariff  Telegraph  Scale,  to  be  published  monthly,  in  the  same  form 
as  the  Companion,  containing  32  pages,  with  corrections  and  additions  as 
they  may  occur.  This,  also,  will  be  an  eminently  useful  work,  and  should 
receive  the  encouragement  of  every  company  in  the  Union.  It  will  enable 
every  telegrapher  to  know  what  to  charge,  and  every  person  using  the  tele- 
gjraph  lines,  to  know  just  what  he  has  to  pay  for  a  message  sent  to  any  point 
in  toe  United  States  or  the  British  Provinces 

Here  is  a  notice  from  the  Evansville  Jourrja/,  edited  by  A.  H.  Sanders,  Esq., 
who  always  wiites  well,  and  is  a  judge  of  a  good  work.  We  always  admired 
his  good  taste : — 

Shaffver's  Telegraph  CoMFAirioH.^We  are  indebted  to  Tal.  P.  Shaff- 
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ner  for  the  January  No.  of  a  new  work  of  which  he  has  jast  commenced  the 
publication  at  New- York,  of  the  above  name.  It  is  issued  monthly,  at  $2 
per  annum,  or  with  the  Telegraph  Chart  at  $3.  It  contains  a  large  quantity 
of  reading  matter  devoted  to  Telegraphy  in  all  its  branches,  it  is  a  work 
almost  indispensable  in  telegraph  offices,  and  one  which  would  prove  useful 
to  any  reading  man.  Mr.  S^hanner  is  well  known  in  the  West  as  a  builder 
and  superintendent  of  lioes,  and  as  an  energetic  business  man.  He  is  a 
fluent  writer,  and  fully  conversant  with  telegraph  matterSi  so  that  he  cannot 
help  making  a  good  telegraph  periodical. 

Extract  ofaLztLerfiom  Freeman  Brady^  Operator^  Washington,  Pa. — "Sin- 
It  affords  me  pleasure  to  be  able  to  contribute  a  little  aid  to  you  in  your 
praiseworthy,  and,  to  a  telegrapher,  essentially  necessary  enterprise.  Your 
Companion  is  replete  with  useful  information,  not  only  to  a  person  engaged 
in  the  business,  but  to  all  persons  who  take  any  interest  in  the  advancement 
of  science.  Your  Tariff  kiCALE  is  of  the  utmost  value  to  Companies,  and  ren- 
ders it  the  greatest  aid  to  operators  in  charge  of  ofl^ces.^' 

Extract  of  a  Letter  from  C.  Bassit,  Operator,  Roscoe,  O. — *'-  Your  publications 
for  January  are  received,  and  I  am  very  much  pleased  with  them.  1  need  a 
work  devoted  to  the  details  of  practical  telegraphing.  Is  there  such  a  work 
published  1" 

[There  is  no  such  work  in  existence  at  present,  though  there  is  one  in  pre- 
paration.— Editors.] 

Extract  of  a  Letter  from  A.  E.  Trahue,  Operator,  Nashville,  Tenn. — "  I  dn- 
cerely  hope  your  Magazine  will  be  the  companion  of  every  operator  in  the 
country.     It  is  full  of  interest  and  information  for  telegraphers." 

We  publish  the  following  notice  to'the  respective  Telegraph  Companies  of 
America,  and  hope  it  will  tend  to  increase  the  zeal  among  them  to  be  repre- 
sented on  that  occasion.  There  are  questions  of  very  great  importance  that 
will  be  introduced  to  the  Convention,  requiring  all  the  wisdom  that  caa  be 
associated  to  act  upon,  with  proper  consideration.  We  hear  of  the  intended 
presence  of  a  large  representation. 

To  the  Morse  Telegraph  Companies  of  America : — 

The  nest  Annual  Convention  of  the  American  Tele^aph  Confederation 
will  assemble  at  Washington  City  March  6th,  1854,  and  all  companies  using 
the  Morse  American  Electro-Magnetic  Telegraph  are  requested  to  be  repre- 
sented by  one  or  more  delegates.  A  general  attendance  is  earnestly  re- 
quested, as  matters  of  importance  to  the  system  of  telegraphing  are  expected 
to  be  brought  before  the  Convention. 

P.  P.  Frekch,  President. 

Washington,  Januiry,  1854. 
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•    Art.  L— lORSE  AHERICL^  TELEGRAPH  PATENTS. 

CONTROVERSY  WITH  O'rIELLT — PEOPLE's  LINE  TO  NEW-ORLEANS — COMPLE- 
TED IN  1848  TO  NASHVILLE — APPLICATION  FOR  INJUNCTION — THE  COLUU- 
BUN  TELEGRAPH  AN  INFRINGEMENT — MORSE  SUSTAINED — INJUNCTION 
AWARDED^VIOLATORS  ARRESTED — THB  LINE  SEIZED  BY  THE  MARSHAL — 
THE  BAIN  SYSTEM — APPEAL  TO  SUPREME  COURT — ^THE  FINALE  OF  THE  LINE 
— ^MORSS  PATENTS  OP    1840   AND   1846. 

Ok  the  IStli  of  June,  1845,  Prof.  Samuel  F.  B.  Morse,  and 
asociates,  entered  into  a  contract  with  Henry  O^Rielly,  granting 
to  the  latter  the  right  to  construct  a  line  of  Morse's  Electro-Mag- 
netic Telegraph  from  the  seaboard  to  St.  Louis,  and  to  the  prin- 
cipal towns  on  the  Lakes.    Morse  and  associates  inserted  in  the 
contract  a  prohibitory  clause  against  O'Eielly's  extending  the 
line  to  New-Orleans,  expressly  reserving  that  right  to  the  paten- 
tees.     Ere  the  line  had  reached  Pittsburg  from  Philadelphia, 
a  misunderstanding  arose  between  the  patentees  and  Mr.  O'Eiel* 
ly.      The  press  throughout  the  land  were  burdened  with  circu- 
lars of  caution,  proclamations  of  fraud,  and  supremacy  of  respec- 
tive rights.     In  December,  1847,  the  line  was  finished  to  St. 
Louis.      By  the  exercise  of  great  energy,  worthy  of  a  nobler 
end,  Mr.  O'Eielly  obtained  the  popular  furor  in  his  favor,  and 
against  the  merited  and  just  rights  of  Prof.  Morse.    The  people 
and  tbe  press  regarded  Mr.  O'Eielly  as  a  public  benefactor. 
Success  crowned  his  eflforts  within  the  range  of  his  contract  from 
Morse.     In  the  midst  of  this  conquest,  his  discretion  became 
confused ;  and  his  enmity  to  Morse  and  associates,  encouraged 
by  public  manifestation,  made  to  order,  induced  him  to  make  a 
;jrand  but  desperate  bulge  towards  New-Orleans,  totally  regard- 
less of  all  propriety,  the  dictates  of  sound  reason  and  justice  to 
the  rights  of  Morse,  whose  invention  he  had  and  was  using  on 
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the  immense  range  of  lines  constructed  under  the  contract  of 
June,  1845.  It  was  a  leap  from  prosperity  to  adversity — ^from 
an  Eden  to  a  vortex  of  fatality  1  Whatever  may  have  been  the 
misunderstanding  between  tne  patentees  and  Mr.  O'Eielly,  a 
justification  of  the  construction  of  the  line  to  New-Orleans,  and 
the  eflforts  to  destroy  the  property  of  Morse,  can  find  no  exist- 
ence. The  grand  moral  code  of  society  is  unstained  with  a 
word  in  its  defence  upon  its  bright  pages  1 

The  public  and  the  press  joined  with  Mr.  O'Eielly  at  the  time, 
and  thus  encouraged,  he  felt  sanguine  of  success.  Rapidity  of 
construction,  regardless  of  permanency,  was  the  test  with  the 
public  as  to  the  relative  rights.  The  first  flash  to  a  city  or  a 
town  determined  who  was  right  and  who  was  wrong.  Thus  the 
public  became  accessory  in  the  deeds  of  error,  in  a  shameful 
waste  of  the  rights  of  an  American  inventor,  who  now,  by  the 
decree  of  a  tribunal,  elevated  above  the  poisoned  fangs  of  sordid 
minds,  proclaim  to  the  world,  through  the  heralds  of  the  Supreme 
Court  of  the  first  nation  on  earth,  that  Morse  is  the  true  and 
original  inventor  of  that  grand  and  most  wonderful  art — ^the 
Eleotro-Magnetic  Telegraph. 

•  About  the  23d  of  December,  1847,  after  the  failure  of  other 
efforts,  Hon.  Amos  Kendall  and  Hon.  F.  0.  J.  Smith,  feeling 
provoked  at  the  unwarrantable  proceedings  of  Mr.  O'Rielly, 
contracted  with  William  Tanner  and  Tal.  P.  Shaffner,  of  Ken- 
tucky, to  construct  a  line  of  Telegraph  from  Louisville  to  Nash- 
ville, Tenn.,  and  from  Louisville  to  Lexington,  Ky.,  the  same  to 
be  a  section  of  the  line  to  New-Orleans,  and  to  the  East  therefrom. 
Messrs.  Kendall  and  Smith  advanced  about  $20,000  in  the  build- 
ing of  this  section. 

As  soon  as  the  existence  of  the  above  contract  was  known  to 
Mr.  O'Eielly,  he  placed  a  large  force  to  work  in  constructing  the 
line  south  of  Louisville.  Here  commenced  the  race  for  New- 
Orleans.  The  parties  agreed  to  occupy  separate  sides  of  the 
road,  to  avoid  confiision  and  conflicts  amonff  the  workmen.  The 
O'Eielly  line,  proclaimed  as  the  People's  Line,  was  completed 
to  Nashville  about  the  last  of  February,  1848.  The  Columbian 
Telegraph  was  announced  and  put  in  operation.  The  equivalent 
for  the  Kelay  Magnet  was  a  series  of  electro-magnetic  multipliers, 
each  being  composed  of  a  magnetic  needle  delicateljr  suspended. 
and  placed  within  a  longitudinal  coil  of  copper  wire,  covered 
with  silk  thread.  In  this  arrangement,  the  needle  is  extremely 
sensitive  of  the  least  current  transmitted  through  the  coil.  The 
wire  passing  many  times  abof  e  and  below  the  needle,  tends  to 
move  its  poles  with  the  united  influence  of  the  whole,  and  in  the 
same  direction ;  so  that  the  effect  of  a  single  wire  becomes  mul- 
tiplied in  nearly  the  proportion  of  the  number  of  times  the  coil 
passes  above  and  below  the  needle.    A  needle  tlius  circumstan- 
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oed,  with  a  divided  circle  to  measure  tlie  angle  of  deviation, 
constitutes  an  instrument  termed  a  galvanometer,  or,  as  it  was 
first  termed,  deciro-magnetic  muUiplier.  Faraday,  by  means  of  a 
delicate  instrument  of  this  kind,  succeeded  in  identifying  com- 
mon and  Voltaic  electricity  as  a  source  of  electro-magnetic 
action*  The  application  of  this  instrument  as  a  part  of  the  Colum- 
bian proved  defective,  owing,  we  believe,  to  its  extreme  sensi- 
tiveness. The  Mutator  was  then  introduced  in  its  place,  to 
perform  the  functions  of  a  Relay  Magnet.  This  instrument  will 
hereafter  be  described  as  understood  by  the  Court  and  explained 
by  the  inventor. 

To  enable  the  reader  to  understand  the  nature  of  the  Colum- 
bian Telegraph,  we  copy  a  description  of  the  Register,  and  Muta< 
tor,  and  history  pertaining  thereto,  from  the  opinion  rendered 
by  the  Hon.  Thos.  B.  Monroe,  of  the  District  Court  of  the  United 
States  for  the  District  of  Kentucky,  viz. : — 

COLUMBIAN  TELEGRAPH. 

"  The  only  question  under  this  head  is,  upon  the  identity  of 
the  Telegraph  of  Mr.  Morse,  and  the  Columbian  Telegraph  em- 
ployed by  the  defendants.  The  operations  by  the  defendants  ^e 
not  controverted.  They  put  their  defence  exclusively  on  the 
ground  that  their  Telegraph  is  not  within  the  description  and 
given  specifications  found  in  the  schedule  of  the  patents  under 
which  the  complainants  assert  their  exclusive  right. 

"  Now,  having  given  a  history  of  the  invention  of  Mr.  Morse, 
and  its  introduction  into  public  use,  it  will  be  but  equal  to  give  the 
like  history  of  the  invention  of  the  Columbian  instrument,  and 
how  it  was  introduced  to  the  public. 

"It  happened  that  Mr.  Morse  and  his  associates,  in  their 
anxietv  to  promote  the  establishment  of  lines  of  Telegraphs,  and 
extend  their  operations,  in  June,  1845,  entered  into  a  contract 
with  this  Mr.  Henry  O'Rielly,  by  which  he  undertook,  on  terms 
then  agreed  upon,  .to  raise  the  capital  for  tiie  construction  of  a 
line  of  Telegraph  from  Philadelpnia,  or  other  convenient  point 
(mthe  great  seaooard  line,  by  the  way  of  Harrisburg,  and  other 
intermediate  towns,  to  Pittsburg,  and  thence  through  Wheeling 
and  Cincinnati,  and  such  other  towns  and  cities  as  the  said  Henry 
O'fiielly  and  his  associates  might  elect,  to  St.  Louis,  and  also  to 
the  principal  towns  on  the  Lakes. 

"It  turned  out,  that  under  this  contract^  some  progress  hav- 
ing' been  made  in  the  raising  of  capital  and  constructing  Tele- 
graph lines,  the  parties  differed  in  respect  to  the  contract,  in 
relation  to  what  had  been  done,  and  their  rights.    And, 

"  La  this  controversy,  Mr,  O'Riellv  found  what  induced  him 
to  determine  to  establish  a  line  of  Telegraph  from  Louisville,  via 
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Nashville,  and  other  towns,  to  New-Orleans  not  under  color. of 
his  contract,  or  otherwise  claiming  under  the  patents  of  Mr. 
Morse,  but  in  disregard  thereof. 

"There  was  evidence  that  he  at  first  represented  that  he  had 
the  right  to  establish  these  lines  under  his  contract  with  Mr. 
Morse  and  others,  and  so  operate  under  his  patents,  but  this  pre- 
tension was  shortly  afterwards  abandoned. 

**  He  was  not,  however,  in  the  situation  to  contest  the  validity 
of  the  patents  of  Mr.  Morse. 

"He  had  formed  joint  stock  companies,  for  the  construction 
of  Telegraphs,  obtained  the  subscriptions,  and  induced  his  asso- 
ciates to  advance  their  money  on  the  faith  of  the  validity  of 
these  patents.     And, 

"  In  the  formation  of  such  associations,  he  had  reserved  to  him- 
self and  the  owners  of  the  patent  large  portions  of  the  stock,  and, 
of  course,  the  right  to  corresponding  shares  of  the  dividends ; 
and  which  was  accorded  to  him  on  no  other  consideration  but 
the  supposed  exclusive  right  of  the  patentee. 

"  The  other  partners  subscribed  and  advanced  their  money. 
Mr.  O'Eielly  suoscribed  the  patent  rights  of  Mr.  Morse,  and  wa« 
to  have  the  same  ownership  in  the  joint  stock,  and  dividends 
upon  it,  which  the  capitalists  were  to  have  upon  their  money, 
actually  advanced. 

"If,  then,  these  patents  were  null,  he  was  committing  frauds 
upon  these  subscribers,  to  the  full  amount  of  the  interest  in  the 
joint  stock  companies,  he  had,  by  such  means,  so  reserved  and 
secured  to  himself  and  the  owners  of  the  patent. 

"  It  did  not  then  become  him  to  denounce  these  patents,  and 
declare  that  all  claims  to  rights  under  them  were  worthless. 
Such  an  admission  on  his  part,  in  one  of  these  associations  he 
had  formed  on  the  north  of  the  Ohio,  would  have  at  once  estab- 
lished that  he  had  no  right  in  it,  but  that  it  belonged  to  those 
who  had  advanced  the  money  by  which  the  Telegraj^h  had  been 
constructed ;  he  therefore  looked  for  some  other  colorable  in- 
vention, under  which  to  construct  and  work  a  Telegraph  in 
Kentucky. 

"It  happened  that  Mr.  E.  F.  Barnes  had  been  employed  in 
the  capacity  of  an  operator  on  the  Telegraph  line  of  Mr.  Morse, 
from  Buffalo  to  New- York,  and  Mr.  S.  K.  Zook  had  been  opera- 
tor and  superintendent  on  the  line  from  Washington  City  to 
New- York,  and  having  both  become  well  acquainted  with  the 
operations  of  all  the  instruments,  and  learned  the  principles  of  the 
Telegraph  of  Mr.  Morse,  each  conceived  some  idea  of  improve- 
ments on  the  instruments  of  his  invention,  and  uniting  their 
notions,  they  contrived  an  instrument,  in  substitution,  as  they" 
supposed,  of  the  Eeceiving  Magnet,  and  another  instead  of  his 
Register,  and,  denominating  their  combination  *  The  Cohimbiaxi. 
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Telegraph/  claimed  it  as  an  invention.  These  young  gentlemen 
applied  to  Mr.  O'Eielly,  or  he  applied  to  them,  and  some  con- 
tract was  made  between  the  parties,  for  the  use  of  this  Colum- 
bian Telegraph,  and  Mr.  O'Eielly  commenced  the  construction 
of  posts  and  wires  from  Louisville  to  Nashville,  and  in  the  month 
of  May  had  gotten  his  Telegraph  in  operation." 

COMPARISON  OP  THE  TELEGRAPHS. 

"1.  The  Main  Circuit,  with  its  Battery. 

"  2.  The  Key,  with  its  Signal  Lever  or  Correspondent. 

"  These  parts  of  the  two  Telegraphs  are  identical ;  no  diver- 
sity was  pointed  out,  except  that  whilst  the  helices  on  the  horse- 
shoe magnet  of  Mr.  Morse,  which  is  constituted  of  the  windings 
of  the  small  wire,  are  fixed,  this  Magnet,  in  the  Columbian  Te- 
legraph, is  movable,  and  by  its  motion  to  and  fro,  when  charged 
and  discharged^  instead  of  by  attracting  other  things  to  it,  per- 
forms its  office. 

"  8.  The  Local  Circuits,  with  their'Batteries. 

"  The  defendants  have  two  batteries  similar  to  the  one  of  Mr. 
Morse,  and  two  circuits  of  conductors  in  all  respects  similar  to 
his,  until  we  come  to  those  which  are  instruments,  or  parts  of 
the  instruments  of  operation,  and  it- is  to  these  the  attention  is 
to  be  now  applied. 

"  One  of  the  conductors  of  Mr.  Morse's  office  circuit,  it  will 
be  recollected,  is  a  perpendicular  movable  lever,  and  it  is  the 
movement  of  this  lever  into  contact  with  the  platina  point  of  a 
screw,  caused  by  the  attraction  of  the  armature  on  it,  to  the 
'  Electro-Magnet  when  charged  by  the  opening  of  the  main  cir- 
cuit by  its  signal  lever,  that  the  office  circuit  was  opened  and 
the  register  made  to  act  and  record  the  intelligence.  Now,  in 
the  stead  of  such  a  lever,  the  defendants  have  this  device  to 
open  and  close  alternately  their  two  circuits,  and  thereby  work 
their  register. 

MUTATOR  OP  THE  COLUMBIAN  TELEGRAPH. 

"  The  Receiver,  or  Mutator,  as  it  is  called  by  Messrs.  Barnes 
and  Zook,  is  thus  described  by  one  of  the  inventors  of  this  Te- 
legraph, who  was  examined  upon  the  hearing,  in  explanation  of 
its  several  instruments  and  their  operation : — 

"  *  There  is  a  thin  U-shaped  piece  of  soft  iron  suspended  upon 
an  arm  attached  to  a  cross-bar  with  pivots,  so  placed  that  its 
extremes  approximate  to  the  poles  of  a  permanent  Magnet. 

"  *  About  each  leg  of  the  soft  iron  is  placed  a  brass  spool  filled 
with  small  insulated  wires,  the  iron  oeing  left  free  to  move 
within  the  spools. 
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"  *  At  the  curve  of  the  soft  iron  is  placed  a  spring,  so  arranged 
as  to  have  a  tendency  to  draw  the  iron  fix>ni  the  Magnet. 

"  *  In  the  absence  of  the  Electric  current,  the  magnetism  of 
the  permanent  Magnet  induces  magnetism  of  opposite  polarity 
in  the  soft  iron,  and  holds  it  firmly. 

"  *  A  current  of  Electricity  being  passed  through  the  wire  in 
such  a  manner  as  to  induce  in  the  iron  magnetism  of  a  similar 
polarity  with  that  of  the  permanent  Magnet^  the  iron  is  in  a 
measure  released  from  the  power  of  the  permanent  Magnet  and 
is  drawn  away  by  the  force  of  the  spring ;  and  upon  with- 
drawing  the  Electric  current,  the  reverse  motion  is  obtained 
from  the  force  of  the  permanent  Magnet  alone  that  overcomes 
the  power  of  the  spring. 

"  '  The  motion  so  obtained  renders  it  possible  to  connect  the 
poles  of  two  resident  or  local  batteries,  the  currents  of  which 
run  in  opposite  directions.'    Now, 

*'  The  two  spools,  or  helices,  formed  of  the  small  wire  of  the 
main  circuit  wound  on  two  legs  of  this  U-shaped  bar  of  soft 
iron,  correspond  to  the  two  helices  and  horse-shoe  Magnet  men- 
tioned in  the  description  of  Mr.  Morse's  Beceiving  Magnet. 

'^But  this  Magnet,  instead  of  being  fixed  as  that  of  Mr. 
Morse,  is  so  suspended  as  to  move  with  facility  to  and  fro  within 
the  helices. 

"  On  this  bar,  between  the  two  helices  or  spools,  there  is  fixed 
an  upright  bar,  which  extends  up  between  two  points  of  metal. 
We  will  return  to  these  points  oi  metal  presently. 

"  Opposite  the  other  ends  of  this  bar,  and  which  correspond 
to  the  heels  of  the  horse-shoe,  there  is  placed  a  fixed  Magnet. 

"  When  the  main  circuit  is  interrupted,  and  the  instrument  is 
at  rest,  this  upright  bar,  whichis  in  fact  an  arm  of  the  Electro- 
Magnet,  rests  against  one  of  the  points  of  metal,  and  keeps  one 
of  the  office  circuits  closed,  whilst  the  other  is  broken. 

"When  the  main  circuit  is  open,  and  thereby  this  horse-shoe 
magnetized,  it  is  impelled  towards  the  fixed  Magnet  This  mo- 
tion at  once  brings  the  upright  bar,  an  arm  of  the  Magnet,  from 
contact  with  the  point  of  metal  against  which  we  said  it  rested, 
(when  the  local  circuit  with  which  it  is  connected  is  broken,) 
and  brings  it  into  contact  with  the  opposite  point  of  metal  con- 
nected with  the  other  circuit,  whereby  it  is  opened. 

"  The  main  circuit  being  then  broken,  ana  the  horse-shoe  no 
longer  a  Magnet,  a  spring  brings  it  back  to  its  former  position, 
ready  to  act  again,  by  being  again  magnetized  by  the  reopening 
of  the  main  circuit     •    •    •    • 

"  But  in  what  are  the  two  instruments  identical  ? 

"  Each  is  worked  by  the  motive  power  of  the  Electro-Magnet, 
and  the  mechanical  power  of  the  spring.  The  action  of  each, 
one  way,  is  caused  by  the  charging  of  the  Magnet,  and  on  the 
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Magnet  being  discharged,  each  is  brought  back  to  its  position 
by  the  mechanical  action  of  the  spring.     And, 

"  The  operations  of  each  are  according  to  the  will  of  the  cor- 
respondent upon  his  lever,  in  the  distant  office,  and  each  pro- 
duces the  same  corresponding  action  in  the  Pen  of  the  Register 
which  indents  the  intelligence  dispatched. 

"  They  both  effect  this  great  end  first  accomplished  by  Mr. 
Morse  in  his  discovery  of  the  practicability  of  combining  the 
circuits  of  Electricity,  by  which  the  extent  of  the  operations  by 
the  Electro-Magnetic  Telegraph  is  left  circumscrioed  only  by 
what  may  render  impracticable  the  connecting  of  the  necessary 
conductors  of  what  constitutes  the  motive  power  of  the  instru- 
ment. 

"  It  is  concluded  that  the  instrument  called  the  Mutator  of 
the  Columbian  Telegraph,  in  its  combination  therewith,  is  sub- 
stantially the  same  with  the  Receiving  Magnet,  in  its  combina- 
tion witn  the  Telegraph  of  Mr.  Morse ;  and  that  the  defendants, 
in  the  use  thereof,  committed  an  infringement  on  the  rights  of 
the  complainants,  whether  their  Register,  or  any  of  its  instru- 
ments, are  within  the  description  of  the  corresponding  instru- 
ments of  the  complainants  or  not. 

THE  COMPARISON  OP  THE  REGISTERS. 

"  The  description  of  the  Register  of  the  Columbian  Telegraph, 
with  its  instruments,  will  be  first  given,  in  the  words  of  one  of 
the  inventors,  who  explained  it  on  the  hearing,  after  which  we 
will  proceed  with  the  comparison. 

"  *  It  is  composed  of  a  train  of  clockwork,  for  moving  the  paper, 
and  the  apparatus  necessary  to  produce  the  desired  result,  viz. : 

"  '  Two  permanent  Magnets  are  so  placed,  that  their  opposite 

S^Ies  approximate  to  each  other.  Between  the  poles  of  these 
agnets,  a  soft  iron  bar  is  suspended  upon  a  carriage.  The 
iron  is  wrapped  with  number  18  to  20  wire,  insulated.  In  the 
absence  of  the  electrical  current,  this  bar  stahds  at  a  point  of  in- 
difference, being  attracted  to  neither  Magnet ;  but  in  closing  one 
of  the  local  circuits,  the  electrical  current  passes  one  direction 
through  the  wires  in  the  iron,  giving  it  polarity,  and  affinity  for 
one  permanent  Magnet,  while  it  is  at  the  same  time  repulsed  by 
the  other ;  upon  interrupting  this,  and  closing  the  circuits  of  the 
other  local  battery,  the  current  flows  in  a  contrary  direction, 
giving  opposite  polarity ;  and  reverse  motion  is  obtained. 

"  *  Attached  to  this  bar  is  an  arm,  at  the  extremity  of  which 
is  a  sliarp  point,  so  placed  that  at  each  alternate  motion  of  the 
bar,  the  point  comes  in  contact  with  the  paper,  placed  before  and 
running  over  a  grooved  plate  in  such  a  manner  that  an  indenta- 
tion is  made. 
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"  *  Alternate  dots  and  lines  of  these  indentations  form  a  sys- 
tem of  arbitrary  signs,  representing  the  alphabet  and  numerals ; 
the  whole  rendering  it  possible  to  make  an  instantaneous  com- 
munication at  a  distance.' 

"  Now,  we  have  here,  in  the  first  place,  the  motive  power  of 
the  electro-magnet  of  the  Register  of  Mr.  Morse;  and  if  no 
more  was  said,  there  would  seem  to  be,  in  this  respect,  an 
identity. 

"  But  it  was  argued  for  the  defendants,  that  here,  in  the  Co- 
lumbian instrument,  the  repulsive  as  well  as  the  attractive  power 
is  employed.  Suppose  it  is,  still  the  attractive  power  is  used, 
and  it  cannot  be  maintained  that  the  addition  of  another  power, 
without  any  other  change,  constitutes  a  difference  which  will 
give  to  any  one,  making  such  addition,  the  right  to  employ  the 
formerly  invented  instiniment.  He  may,  as  before  said,  have 
his  patent  for  this  imp?:ovement,  or  he  may  use  it  without  a  pa- 
tent, but  he  cannot  in  that  mode  acquire  the  right  to  use  the 
original. 

**  Bat  is  there  any  difference  between  these  two  powers  of  the 
Magnet  ?  It  is  wholly  unnecessary  to  inquire  and  ascertain  to 
what  purposes  these  things  are  different,  or  to  what  intents  they 
are  one  and  the  same ;  or  in  what  sense  the  terms,  identical  and 
different,  may  be  applied  to  them;  we  are  concerned  only 
with  the  settling  the  signification  of  words  in  order  to  apply  the 
patent  laws.    And, 

"  It  is  apprehended  that  when  an  exclusive  right  has  been 
granted  to  tne  use  of  an  instrument  worked  by  the  attractive 
power  of  the  Magnet,  the  working  such  an  instrument  by  its  re- 
pulsive power  would  be  an  infringement ;  and  that  the  proposi- 
tion is  so  obviously  true,  that  it  would  be  useless  to  look  afler 
plainer  propositions  from  which  to  prove  it ;  and  it  follows  from 
this  conclusion,  that  this  diversity  between  the  mode  of  work- 
ing the  two  instruments  cannot,  of  itself,  avail  the  defendants. 

,"  But  it  was  insisted  that  the  machinery,  as  it  may  be  called, 
of  this  Magnet,  and  its  operations,  are  different.  And  so  they 
are  in  some  respects.  There  is  here  much  additional  machinery, 
and  this  instrument  has  some  operations  which  the  other  has 
not. 

"  By  this  machinery  the  changes  in  polarity  of  the  Magnet  are 
effected,  and  thereby  its  repulsive  as  well  as  attractive  power  is 
employed,  bv  which  its  alternate  action  is  produced,  which  ac- 
complishes tne  result.    But  how  does  this  happen  ? 

"  In  order  to  employ  this  repulsive  power,  it  became  neces- 
sary to  invent  a  contrivance  to  effect  changes  in  the  polarity  of 
the  Magnet ;  and  to  effect  this,  the  two  permanent  Magnets  are- 
introduced,  the  two  local  circuits  are  adaed,  and  the  alterations 
already  mentioned  were  made  in  the  Eeceiver  of  Mr.  Morse  - 
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and  because  these  things  had  been  done,  it  was  contended  that 
the  instrument  ought  to  be  considered  and  adjudged  substan- 
tially different. 

"The  machinery  was  necessary  to  effect  the  changes  in  the 
polarity  of  the  Magnet,  in  order  to  bring  into  action  the  repul- 
sive power,  in  addition  to  the  attractive ;  but  the  employment 
of  repulsion  produces  no  substantial  diversity,  and  yet  the  argu- 
ment is,  the  machinery  itself  shall  constitute  an  essential 
diversity. 

"  The  attractive  power  of  the  Electro-Magnet  is  altogether 
sufficient  to  work  any  Telegraphic  Begister.  The  permanent 
Magnets  are  necessary  only  to  employ  the  repuhive  power,  and 
that  is  useless ;  and  if  used,  would  not  help  the  defendants  to 
escape  the  charge  of  infringement;  therefore,  let  them  be  re- 
moved, and  all  this  machinery  is  at  once  wholly  unnecessary. 
Let  ti^  be  cast  off,  and  the  corresponding  alterations  of  the  Ke- 
ceiving  Magnet  are  rendered  equally  useless.  Now,  all  these 
useless  things  discarded,  we  have  nothing  left  but  the  simple  Ee- 
ceiving  Magnet  of  the  patentee. 

"  One  of  the  alternate  motions  of  this  Columbian  Magnet  does 
draw  back  the  pen  after  it  has  made  an  indentation  upon  the 
paper,  and  holds  it  in  position  for  repetition ;  but  this  is  accom- 
plished by  Mr.  Morse  by  a  simple  spring,  and  it  was  not  pre- 
tended that  all  this  machinery  and  repulsive  power  of  the 
Magnet  had  been  brought  into  action  for  any  such  purpose. 

"  The  grooved  rdllersy  in  combination  with  the  clockwork, 
seemed  to  have  been  used  by  the  defendants  for  some  time,  and 
without  disguise.  In  the  instrument  exhibited  here,  there  is  a 
third  cylinder  introduced,  over  which  the  paper  is  made  to  pass, 
by  the  action  of  the  two  rollers,  such  as  those  found  in  the  in- 
strument of  Mr.  Morse.  This  is  only  an  addition,  which  can 
give  no  right  to  use  the  thing  to  which  it  is  added,  and  it  is  not 
supposed  tnat  it  constitutes  any  improvement. 

**  The  Pen  Lever  is  the  next  tning.  It  was  in  proof  that, 
shortly  before  the  hearing  of  this  motion  commenced,  the  con- 
trivance employed  was  somewhat  different. 

"  This  bar,  which  is  here  attached  to  the  Electro-Magnet,  on 
the  other  end  of  which  is  the  sharp  point  which  makes  the  in- 
dentations of  intelligence  upon  the  paper,  was,  in  the  instrument 
then  employed,  made  fast  to  one  end  of  the  Pen  Lever,  which 
lever  was  bent  in  an  angle  somewhat  greater  than  a  right  angle, 
and  worked  upon  an  axis  or  fulcrum  at  the  angle ;  the  other 
end,  to  which  the  armature  was  made  fast^  descending  perpen- 
dicularly, or  nearly  so,  from  the  fulcrum. 

"  The  vibration  of  the  armature,  to  and  fro,  carried  this  end 
of  the  pen  lever  with  it,  bringing  the  point,  fixed  in  the  other 
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end  of  the  lever,  in  contact  with  the  paper,  and  withdrawing  it 
alternately,  thus  writing  by  the  lever  motion. 

"  This  is  unimportant,  except  to  manifest  in  what  a  variety  of 
forms  every  instrument  in  this  Telegraph  maybe  constructed,  and 
to  show  how  industrious  and  ingenious  the  inventors  of  this  in- 
strument of  the  defendants  have  been,  in  devising  modes  by 
which  to  obtain  the  benefit  of  the  discoveries  of  the  patentee, 
and  yet  evade  the  charge  of  an  infringement  of  his  rights. 

"  The  effort  here  has,  perhaps,  as  much  the  appearance  of  being 
successful  as  anywhere  else,  but  it  cannot  prevail. 

"  In  the  Eegister  of  the  patentee,  the  attraction  of  the  arma- 
ture on  one  end  of  the  pen  lever,  downwards,  gives  an  upward 
action  to  the  other  end,  and  thereby  the  indentations  are  made 
upon  the  paper.  Here,  by  this  last  contrivance,  the  pen  lever  is 
made  a  part  of  the  magnet,  which,  by  its  vibration,  gives  the 
same  action  to  the  pen ;  and  such  a  difference  in  the  mode  of 
accomplishing  such  an  end,  can  be  regarded  as  no  better  than  a 
substitution  of  one  mechanical  contrivance  or  arrangement  for 
another,  which  can  succeed  only  when  such  arrangement  is  the 
verv  essence  of  the  invention,  and  without  which  it  could  not  be 
saidf  anything  had  been  discovered,    •    •    •    • 

THE  COLUMBIAN  INFRINGES  ON  MORSE. 

"The  conclusion  is,  that  the  employment  of  the  Columbian 
Telegraph,  in  any  of  the  forms  which  it  appears  to  have  as- 
sumed, would  have  been  an  infringement  oi  the  rights  of  the 
complainants,  even  had  less  of  the  sameness  been  found  in  their 
several  parts.  And  this  disposes  of  the  question  of  infringement." 

APPLICATION  FOR  INJUNCTION. 

This  judicial  examination  took  place  in  1848,  commencing  on 
the  24th  da^  of  August,  and  terminating  on  the  9th  dav  of  Sep- 
tember. The  complainants  were  Messrs.  Morse,  vail,  and 
Smith,  against  Henry  O'Eielly  and  others.  The  former  applied  ' 
for  an  injunction  against  the  O'Eielly  or  People's  Line,  extend- 
ing south  of  Louisville.  After  the  most  tedious  examination  of 
the  questions  at  issue,  the  Honorable  Judge,  sitting  in  Chamber, 
gave  his  opinion,  fully  sustaining  the  Morse  Patents,  in  which 
was  embraced  the  preceding  descriptions  of  the  Columbian  Tele- 
graph, and  he  closed  his  masterly  examination  by  entering  an 
order  of  injunction,  containing  the  following,  viz. : — 

INJUNCTION  AWARDED. 

"  You,  Henry  O'Kielly,  Eugene  L.  Whitman,  and  W.  P.  B. 
Hiistings,  are  therefore — as  by  the  order  of  our  said  Judge  in  the 
premises  is  directed — Enjoined  and  commanded,  that  you,  and 
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each  of  yon,  your  servants  and  agents,  do  henceforth  desist  and 
refrain  firom  all  further  employment,  in  the  District  of  Kentucky, 
of  the  Electro-Magnetic  Telegraph  in  the  complainants'  bill  men- 
tioned ;  which,  it  appears  by  the  proofe,  was,  by  you,  the  defen- 
dants, lately  employed,  and^  of  the  Telegraph  by  the  defendant, 
O'Rielljr,  in  his  answer  mentioned,  whicn  is  by  you  called  '  The 
Columbian  Telegraph;'  and  which,  it  appeared,  you  proposed  to 
employ  hereafter-— but  which  two  are  considered  here,  for  the 
purpose  of  this  matter,  as  one  and  the  same  Telegraph — in  the 
transmission  of  intelligence  from  one  place  to  anotner  distant 
place  by  making  thereat  a  legible  record  thereof:  and  from 
such  employment  for  such  purpose  of  any  other  Telegraph 
worked  by  tne  motive  power  of  Electro-Magnetism,  and  consist- 
ing of  combined  circuits  of  electricity,  connected  by  what  is  called, 
by  the  complainants,  the  Receiver^  and  by  you,  the  defendants,  the 
Mutator^  and  the  Register,  worked  by  Electro-Magnetism,  in 
whole  or  in  part,  or  in  any  combination  whatever,  within,  and 
in  violation  of  the  exclusive  rights,  as  here  determined,  granted 
by  letters  patent  to  the  complainant,  Samuel  F.  B.  Morse,  until 
the  ftirther  order  of  the  Court,  or  until  the  effect  of  the  said 
order  of  our  Judge,  at  his  Chambers,  shall  have  expired." 

INJUNCTION  PERPETUATED. 

At  the  fell  term  of  the  Circuit  Court,  the  following  order,  per- 
petuating the  injunction,  was  entered  by  the  Honorable  Court : — 

"/^  was  ordered^  that  the  injunction  granted  herein,  by  the  Dis- 
trict Judge  at  his  Chambers,  be  continued,  until  the  further  order 
of  the  Court." 

INJUNCTION  EVADED. 

Early  after  the  injunction  was  granted,  the  defendants  sought 
other  means  to  evade  the  Morse  Patents,  by  receiving  intelli- 
gence by  sound.  Complaint  was  made  to  the  Judge,  and  writs 
lor  the  arrest  of  the  parties  were  issued.  On  the  hearing,  the 
Judge  entered  the  following,  viz. : —  • 

"ii  is  considered  by  ihe  Churt^  that  the  operations  of  the  Tele- 
graph of  the  defendants,  O'Eielly  and  others,  in  the  writ  of  in- 
junction mentioned,  by  the  said  Barnes,  in  the  transmission  of 
intelligence  from  the  city  of  Louisville,  within  the  District  of 
Kentucky,  to  Nashville,  without  the  District,  by  making  at  that 
place,  the  record  thereof  in  the  Telegraphic  characters  indented 
upon  the  paper,  off  which  it  was  put  into  the  manuscript  for  the 
corresponaents,  was  a  palpable  violation  of  the  injunction ;  and 
that  his  operation  of  the  same  Telegraph  in  receiving  intelligence 
from  Nashville  at  Louisville  in  and  by  the  sounds  made  by  the 
same  action  of  the  Telegraph,  which,  in  its  regular  operation, 
would  have  made  the  record  in  the  Telegraphic  characters  in 


124  shaffner's  telegraph  companion. 

dented  upon  the  paper,  and  therefrom  putting  the  same  into 
manuscript  for  the  correspondents,  was  a  mere  evasion  of  the  in- 
junction, and  substantially  a  violation  thereof,  and  of  the  vested 
rights  of  the  complainants." 

SECOND  EVASION  OF  INJUNCTION. 

Not  satisfied  with  the  order  in  the  above  case,  placing  the 
parties  under  bonds  for  contempt  of  Court,  the  defendant  sought 
another  mode  to  evade  the  patents  and  the  injunction.  Complaint 
was  made  to  the  Judge,  and  the  following  is  a  part  of  the  pro- 
ceedings in  the  case,  viz. : — 

"  The  Court  stated  the  matter,  and  delivered  its  judgment 
in  case  of  the  attachment  against  Zook  and  Woolfolk. 

"  *  The  short  statement  of  the  case  is,  that  the  defendants,  after 
being  prohibited  the  employment  of  their  Telegraph  within  the 
District  of  Kentucky,  removed  the  instruments  of  their  office  to 
Jefferson ville,  without  the  District,  but  still  kept  their  posts  and 
wires  within  it,  and  with  their  Telegraph  so  situatea,  partly 
within  the  District,  and  partly  without  it,  continued  their  pro- 
hibited operations,  in  violation  of  the  injunction;  and  in  order 
to  still  have  the  benefit  of  the  transmission  of  intelligence  to  and 
from  Louisville,  established  a  post-office  in  the  city,  and  a  regu- 
lar mail  from  it,  to  their  office  in  Jeffersonville,  in  violation  of 
the  prohibition  of  the  injunction  and  of  act  of  Congress,  prohi- 
biting the  establishment  of  private  mails.  It  is  dimcult  to  see 
how  any  person  could  have  imagined  that  the  law  or  judgment 
of  a  court  could  be  thus  evadeu,  or  how  they  could  have  sup- 
posed it  was  justifiable  to  adopt  such  means  of  accomplishing 
such  an  end. 

"  ^It  is  found,  on  proofs,  that  S.  K.  Zook  was  the  superintendent 
of  the  line  of  Telegraphs  of  the  defendants  from  Louisville  to 
Nashville,  and  as  such  had  under  them  the  power  over  it,  and 
their  agents  employed  in  its  operations ;  and  that  after  the  pro- 
ceeding, had  herein  against  Barnes,  and  the  defendants  had  ab- 
sented themselves  from  the  District,  caused  the  line  of  wires  to 
be  extended  from  Louisville  to  Jeffersonville,  Indiana,  without 
the  District  of  Kentucky,  and  caused  the  instruments  of  the  Te- 
legraph Office  in  Louisville,  the  use  whereof  the  defendants, 
O'Rielly  and  others,  had  been  prohibited,  by  this  injunction,  to 
be  removed  across  the  Ohio  to  that  place ;  and  thereupon,  as 
such  superintendent  caused  the  Telegraph  of  the  defendants, 
with  the  position  of  a  portion  of  the  instruments  so  changed,  to 
be  put  in  operation  and  conducted  in  a  mode  within  the  prohi- 
bitions of  the  writ  of  injunction  against  his  principals. 

"  *  It  appears  that  the  same  office  of  the  defendants  in  Louis- 
ville was  still  occupied,  and  that  all  communications  to  be  traus- 
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mitted  thence  were  received  thereat,  and  thence  transferred  by 
the  carriers  and  servant^  of  the  defendants  to  Jefifersonville, 
whence  they  were  accordingly  dispatched  on  this  Telegraph, 
so  situated,  in  part,  within  this  District ;  and  it  seems  to  the 
Coiirt,  that  such  change  of  the  position  of  a  portion  of  the  in- 
struments was  but  an  attempt  to  evade  the  injunction,  and  that 
such  operations  of  the  Telegraph,  with  the  instruments,  partly 
within  the  District,  the  use  whereof  within  it  had  been  prohibited 
by  the  injunction,  was  a  violation  thereof,  and  this  party,  S.  K. 
Zook,  is  guilty  of  the  contempt  wherewith  he  is  charged.    And, 

"  *  /^  ts  orderedj  that  the  said  S,  K.  Zook,  for  his  offence  afore- 
said, make  his  fine  to  the  United  States,  by  the  payment  of  the 
sum  of  two  hundred  and  fifty  dollars,  and  also  the  costs  in  this 
proceeding  expended,  and  that  he  stand  committed,  and  be  con- 
fined in  the  jail  of  the  county  of  Franklin,  State  of  Kentucky, 
until  the  same  shall  have  been  paid,  or  he  shall  be  discharged 
by  due  course  of  law.'  " 

The  same  order  of  Court  was  given  in  the  case  of  Mr.  Wool- 
folk,  and  both  placed  under  bonds.  They  were  released  from 
the  fine. 

THE   UNITED  STATES   MARSHAL  SEIZES  THE   LINE. 

The  repeated  efforts  of  the  defendants  to  evade  the  injunction, 
and  act  in  contempt  of  the  Court,  induced  the  entering  of  the 
following  order,  which  terminated  the  ability  of  the  parties  to 
abuse  the  privilege  given  them  tp  take  charge  of  their  line  : — 

"  '  It  is  ordered,  that  the  Marshal  be,  and  he  is  hereby  directed 
to  take  into  his  possession  such  parts  of  the  line  of  wires  and 
posts  of  the  Telegraph  of  the  defendants,  within  the  District  of 
Kentucky,  as  may  be  necessary  for  the  purpose  herein  presently 
expressed,  and  by  breaking  and  intercepting  the  circuit  of  Electricity 
through  the  wires,  stop  and  prevent  the  defendants  from  further  opera- 
tions upon  their  Telegraph,  within  the  District,  in  any  mode  prohib- 
ited by  the  injunction  herein  ;  but  in  doing  this  he  will  take  such 
possession  of  no  part  of  such  wires  or  posts  which  shall  not  be 
necessary  for  him  to  have  in  his  custody  to  effect  and  secure 
this  object,  but  will  leave  the  other  parts  thereof  in  possession, 
or  under  the  superintendence  of  the  defendants  or  their  agents, 
as  he  may  find  them  ;  and  that  he  so  hold  the  possession  of  such 
parts  of  the  Telegraph,  and  thereby  prevent  the  violation  of  the 
mjunction  until  this  cause  shall  be  fully  heard,  or  the  further 
order  of  the  Court.' " 

The  Marshal  executed  this  order  of  the  Court,  and  thus  ended 
the  inventive  powers  of  evasion. 

APPEAL  TO  THE  SUPREME  COURT. 

It  was  upon  the  proceedings  above  recited  that  Mr.  O'Bielly 
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appealed  to  the  Supreme  Court  of  the  United  States,  and  upon 
which  the  annexed  decision  was  rendered  by  Chief  Justice 
Tanej,  and  the  dissenting  opinion  by  Justice  Grier. 

THE  BAIN  CHEMICAL  TELEGRAPH. 

After  thd  proceedings  in  the  District  Court  of  Kentucky  took 
place,  Mr.  0  Rielly  proposed  to  put  on  the  People's  Line  afore- 
said the  Bain  Chemical  Telegraph,  and  he  applied  to  the  Court 
for  possession  of  the  Line.  The  Morse  counsel  resisted  the  ap- 
plication, contending  that  it  would  be  another  violation  of  the 
patents.  The  Court  decided  that  the  question  was  upon  its  tnb- 
lation  of  the  injunction  granted.  The  aecree  of  the  Court  was 
against  the  Columbian  Telegraph — ^an  Electro-Magnetic  Tele- 
graph—and the  Bain  system  was  a  Chemical  Telegraph,  which 
was  not  considered  in  the  former  trial.  Whether  or  not  it  was 
a  vrolation  of  the  patents  of  Prof.  Morse,  could  only  be  ascer- 
tained by  a  separate  action  thereon.  Such  was  the  opinion  of 
the  Honorable  Court.  The  Line  was  then  given  in  cnarge  of 
the  defendants,  they  giving  bond  and  security  not  to  put  on. 
the  said  Line  any  instrument  infringing  the  patents  granted  to 
Morse. 

THE  FINALE  OP  THE   LINE. 

The  Line  was  then  worked  by  the  Bain  system.  Mr.  O'Riellv 
having^  made  an  assignment,  the  Line  was  placed  in  charge  of 
trustees,  and  ultimately  under  a  corporate  control.  With  the 
utmost  difficulty  it  was  continued  at  work,  each  year  increas- 
ing its  debt,  until  June,  1852,  when  it  became  blended  in  man- 
agement with  the  Morse  Line.  The  two  combined  cleared  about 
$80,000  for  the  year,  which  was  applied  in  the  payment  of  old 
debts.  June,  1853,  the  two  companies  consolidated  and  became 
one,  the  Morse  Company  taking  the  other  at  an  agreed  valua- 
tion, assuming  the  debts,  amounting  to  some  $40,000  or  $45,000, 
the  combined  debt  being  about  $70,000.  Such  is  the  history 
of  these  two  Lines,  both  groaning  under  a  heavy  debt.  One 
good  Line  could  have  accumulated  handsome  gains.  Free  the 
present  Company  from  debt,  and  the  stock  will  pay  large  divi- 
dends. It  is  not  with  pride  that  we  refer  to  these  reminiscences. 
To  all  it  is  a  sad  tale.  No  one  has  been  benefited,  but  it  has 
been  a  sip 'of  gall  to  each  and  every  one  who  has  been  con- 
nected with  the  cause  and  the  contest. 

VOTE  IN  THE  SUPREME  COURT. 

Before  closing  our  remarks  upon  this  question,  we  desire  to 
give  a  statement  of  the  case  in  the  Supreme  Court,  for  general 
information. 

The  opinion  of  the  Court  was  read  by  Chief  Justice  Taney, 
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which  was  concurred  in  by  Justices  McLean,  Catron,  and  Daniel. 
The  dissenting  opinion  was  read  by  Justice  Grier,  and  concurred 
in  by  Justices  Nelson  and  Wayne.  Justice  Curtis,  having  been 
a  Morse  counsel,  did  not  sit  in  the  case.  Justice  Campbell,  hav- 
ing been  appointed  since  the  argument,  did  not  sit  in  the  case. 

OONCLTTSION. 

We  close  this  article  by  giving  the  claims  of  the  Morse  patents. 
The  preceding  pages  give  me  history  of  the  controversy  as  briefly 
as  possible ;  also,  the  points  of  the  opinion  of  the  Coyirt  below 
pertaining  to  the  Columbian  Telegraph,  the  efforts  to  evade  the 
solemn  decrees  of  the  judiciary,  and  the  finale  of  the  Line. 

In  making  reference  to  the  lustory  of  the  above  case,  we  have 
endeavored  to  avoid  exhibiting  any  personal  allusion  disrespect- 
fal  of  the  parties.  We  respect  them  all,  and  regret  the  existence 
of  past  and  present  troubles.  The  controversy  is  now  at  an 
end,  and  whatever  pride  or  mortification  either  or  any  of  us 
may  have  had,  we  hope  will  be  buried  forever,  and  our  future 
career  be  marked  with  well-directed  consideration  in  the  acquire- 
ment  of  food  to  eat  and  raiment  to  wear. 

PATENT  1840 — RE-ISSUEB  1848. 

"  *  Be  it  known  that  I,  Samuel  F.  B.  Morse,  now  of  *  *  * 
the  State  of  New- York,  have  invented  a  new  and  useful  appa- 
ratus for,  and  a  system  of  transmitting  intelligence  between  dis- 
tant points  by  means  of  Electro-Magnetism,  which  puts  in  motion 
machinery  for  producing  sounds  or  signs,  and  recording  said  signs  ^ 
upon  paper  or  other  suitable  material,  which  invention  I  denom- 
inate the  American  Electro-Magnetic  Telegraph,  and  that  the  fol- 
lowing is  a  foil,  clear,  and  exact  description  of  the  principle  or 
character  thereof,  which  distinguishes  it  from  all  other  Tele- 
graphs previously  known ;  and  of  the  manner  of  making  and 
constructing  said  apparatus,  and  of  applj^ing  said  system,  reference 
being  had  to  the  accompanying  drawing,  making  part  of  this 
specification.    ***** 

CLAIMS. 

" '  First.  Having  thus  fully  described  my  invention,  I  wish  it 
to  be  imderstood  that  I  do  not  claim  the  use  of  the  Galvanic 
cjirrent,  or  current  of  Electricity,  for  the  purpose  of  Telegraphic 
communications  generally ;  but  what  I  specially  claim  as  my 
invention  and  improvement,  is  making  use  of  the  motive  power 
of  Magnetism,  when  developed  by  the  action  of  such  current  or 
currents,  substantially  as  set  forth  in  the  foregoing  description 
of  the  first  principal  part  of  my  invention,  as  means  of  operating 
or  giving  motion  to  machinery,  which  may  be  used  to  imprint 
signals  upon  paper  or  other  suitable  material,  or  to  produce 
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sounds  in  any  desired  manner,  for  the  purpose  of  Telegraphic 
communication  at  any  distances. 

"  *  The  only  ways  in  which  the  Galvanic  currents  had  been  pro- 
posed to  be  used,  prior  to  my  invention  and  improvement,  were 
by  bubbles  resulting  from  decomposition,  and  the  action  or  exer- 
cise of  electrical  power  upon  a  magnetized  bar  or  needle ;  and 
the  bubbles  and  deflections  of  the  needles,  thus  produced,  were 
the  subjects  of  inspection,  and  had  no  power,  or  were  not  ap- 
plied to  record  the  communication.  I  therefore  characterize  my 
mvention  as  the  first  recording  or  printing  Telegraph  by 
means  of  Electro-Magnetism. 

"  *  There  are  various  known  modes  of  producing  motion  by 
Electro-Magnetism,  but  none  of  these  had  been  applied  prior  to 
my  invention  and  improvement,  to  actuate  or  give  motion  to 
PRINTING  or  RECORDING  machinery,  which  is  the  chief  point  of 
my  invention  and  improvement. 

"  *  Second.  I  also  claim  as  my  invention  and  improvement 
the  employment  of  the  machinery  called  the  Register  or  Record- 
ing Instrument,  composed  of  the  train  of  clock  wheels,  cylinders 
and  other  apparatus,  or  their  equivalent,  for  moving  the  ma- 
terial upon  which  the  characters  are  to  be  imprinted,  and  for  im- 
printing said  characters,  substantially  as  set  forth  in  the  fore- 
going description  of  the  second  principal  part  of  my  invention. 

"  *  Third.  I  also  claim  as  my  invention  and  improvement,  the 
combination  of  machinery  herein  described,  consisting  of  the 
generator  of  Electricity,  the  circuit  of  conductors,  the  contri- 
vance for  closing  and  breaking  the  circuit,  the  Electro-Magnet, 
the  pen  or  contrivance  for  marking,  and  the  machinery  for  sus- 
taining and  moving  the  paper,  altogether  constituting  one 
apparatus  or  Telegraphic  machine,  which  I  denominate  the 
American  Electro-Magnetic  Telegraph, 

**  *  Fourthly.  I  also  claim  as  my  invention  the  combination  of 
two  or  more  Galvanic  or  Electric  circuits,  with  independent  bat- 
teries, substantially  by  the  means  herein  described,  for  the  pur- 
f)ose  of  obviating  the  diminished  force  of  Electro-Magnetism  in 
ong  circuits,  and  enabling  me  to  command  sufficient  power  to 
put  in  motion  Registering  or  Recording  machinery  at  any  dis- 
tances. 

"  *  Fifthly.  I  claim,  as  my  invention,  the  system  of  signs,  con- 
sisting of  dots  and  spaces,  and  of  dots,  spaces  and  horizontal 
lines,  for  numerals,  letters,  words,  or  sentences,  substantially  as 
herein  set  forth  and  illustrated,  for  Telegraphic  purposes. 

"  *  Sixth.   I  also  claim,  as  my  invention,  the  system  of  signa, 
consisting  of  dots  and  spaces,  and  of  dots,  spaces,  and  horizon- 
tal lines,  substantially  as  herein  set  forth  and  illustrated,  in  com- 
bination with  machinery  for  recording  them,   as  signals   fox* 
Telegraphic  purposes. 
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"  'Seventh.  I  also  claim,  ad  my  invention,  the  types,  or  their 
equivalent,  and  the  Type  Eule  and  port  rule,  in  combination 
ynth  the  signal  lever  or  its  equivalent,  as  herein  described,  for 
the  purpose  of  breaking  and  closing  the  circuit  of  Galvanic  or 
Electric  conductoT& 

"  *  Eighth.  I  do  not  propose  to  Umii  myself  to  the  specific  macki- 
nsry,  or  parts  ofmachineryj  described  in  the  foregoing  specifications 
and  claims:  the  essence  of  my  invention  being  the  use  of  ilie  motive 
poi&erofihe  Ekctricor  Galvanic  current^  which  I  call  Ekctro-Mag- 
netism,  Iwxoever  developed^  far  marking  or  printing  intelligible  char* 
aciersj  Utters,  or  s^nsy  at  any  distances^  being  a  new  application  of 
thalpozoer^  oftohtch  Idaim  to  be  the  first  inventor  or  discoverer.^ " 

PATENT  1846 — ^RB-ISSTJED  1848. 

**  This  patent  is  the  reissue  of  the  patent  of  April,  1846,  and  is 
for  a  new  and  useful  improvement  in  *  Electro- Manrietic  Teh- 
graphsJ*  It  grants  the  exclusive  use  to  the  patentee  K)r  the  term 
of  fourteen  years  from  the  eleventh  day  of  April,  1846,    *    *    * 

OBJECT  OF  THE  INVENTION. 

*'  <  The  original  and  final  object  of  all  Tel^raphing  is  the  com- 
munication of  intelligence  at  a  distance  by  signs  or  signals. 

^'  *  Various  modes  of  Telegraphing,  or  making  signs  or  signals 
at  a  distance,  have  for  ages  been  in  use.  The  signs  employed 
heretofore  have  had  one  quality  in  common.  They  are  evanes- 
cent— ^shown  or  heard  a  moment,  and  leaving  no  trace  of  their 
having  existed.  ^  The  various  modes  of  these  evanescent  signs 
have  been  by  beacon  fires  of  different  characters,  hjfiags,  by  baUs^ 
by  r^[K)rts  of  fircrarms^  by  bells  heard  from  a  distant  position,  by 
movMe  arms  from  posts,  Jkc, 

" '  I  do  not,  therefore,  claim  to  be  the  inventor  of  Telegraphs 
generally.  The  Electric  Telegraph  is  a  more  recent  kind  of  Tele- 
gragh,  proposed  within  the  last  century,  but  no  practical  plan 
was  devised  until  about  sixteen  years  ago.  Its  aistinguishing 
feature  is  the  employment  of  Electricity  to  effect  the  same  gen- 
eral result  of  conamunicating  intelligence  at  a  distance  by  signs 
or  signals. 

"  *  The  various  modes  of  accomplishing  this  end  by  Electricity 
have  been : — 

"  *  The  employment  of  common  or  machine  Electricity  as  earlv 
as  1787,  to  show  an  evanescent  sign  by  the  divergence  ofpiin- 
baUs. 

"  *  The  employment  of  common  or  machine  Electricity  in  1794, 
to  shoi^  an  evanescent  sign  by  the  Electric  spark. 

"  '  The  employment  of  Voltaic  Electricity  m  1809,  to  show  an 
VOI-.  I. — ^NO.  in.  2 


130  shaffker's  telegbaph  companion. 

evanescent  sign  by  the  evolution  of  gas-hubbies^  decomposed  from 
solution  in  a  vessel  of  transparent  glass. 

"  *  The  employment  of  Voltaic  Electricity  in  the  production  of 
temporary  Magnetism  in  1820,  to  show  an  evanescent  sign  by 
deflecting  a  magnet  or  compass-needle. 

"  *  The  result  contemplated  from  all  these  Electric  Telegraphs 
was  the  production  of  evanescent  signs  or  signals  only. 

*'  *  1  do  not,  therefore,  claim  to  have  first  applied  Electricity  to 
Telegraphing  for  the  purpose  of  showing  evanescent  signs  or 
signals. 

** '  The  original  and  final  object  of  my  Telegraph  is,  to  imprint 
characters  at  any  distance  cw  signals  for  intelligence  ;  its  object  is  to 
mark  or  impress  them  in  a  permanent  manner. 

"  *  To  obtain  this  end,  I  have  applied  Electricity  in  two  dis- 
tinct ways.  1st.  I  have  applied,  by  a  novel  process,  the  motive 
power  of  JSkciro-ifagnetism,  or  Magnetism  produced  by  Electricity^ 
to  operate  mxichinery  for  printing  signals  at  any  distance.  2dly. 
I  have  applied  the  chemical  effects  of  Electricity  to  print  signals 
at  any  distance.  ***** 

CLAIMS. 

"  *  First.  What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  employment,  in  a  main  Telegraphic  cir- 
cuit, of  a  device  or  contrivance  called  the  Eeceiving  Magnet,  in 
combination  with  a  short  local  independent  circuit  or  circuits, 
each  having  a  Eegister  and  Register  Magnet,  or  other  Magnetic 
contrivances  for  registering,  and  sustaining  such  a  relation  to 
the  Register  Magnet,  or  other  Magnetic  contrivances  for  regis- 
tering, and  to  the  length  of  circuit  of  Telegraphic  line,  as  will 
enable  me  to  obtain  with  the  aid  of  a  Galvanic  battery  and  main 
circuit,  and  the  intervention  of  a  local  battery  and  local  circuit, 
such  motion  or  power  for  registering  as  could  not  be  obtained 
otherwise  without  the  use  of  a  much  larger  Galvanic  battery,  if 
at  all. 

"  *  Second.  I  also  claim  as  my  invention,  the  combination,  of 
the  apparatus  called  the  self  stopping  apparatus,  connected  with 
the  clockwork  by  the  Register,  for  setting  said  Register  in  ac- 
tion, and  stopping  it  with  the  Pen  Lever  F,  as  herein  described. 

"  *  Third.  I  also  claim  as  my  invention,  the  combination  of 
the  point  or  points  of  the  pen  and  pen  lever,  or  its  equivalent, 
with  the  grooved  roller,  or  other  equivalent  device,  over  which 
the  paper,  or  other  material  suitable  for  marking  upon,  may  be 
made  to  pass  for  the  purpose  of  receiving  the  impression  of  the 
characters ;  by  which  means  I  am  enabled  to  MARK  or  print 
signs  or  signals  upon  paper  or  other  fabric,  by  indentation,  thus 
dispensing  with  the  use  of  coloring  matter  for  marking,  as  spe- 
cified in  my  letters  patent,  of  January  15tb,  1846.'" 
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Art.  n.— DECI8M  OF  SUPREIE  COURT  OF  TIE  UNITED  STATES. 

Samuel  F.  B.  Morse  vs.  Henry  O'Rielly. 

T/iis  tvds  an  Appeal  from  the  District  Court  of  Kentucky^  wherein 
Morse  was  granted  an  Injunction  against  O^Rielly,  for  an  In- 
fringement of  the  Morse  Patents,  by  the  use  of  the   Columbian 
Telegraph.     The  Supreme  Court  perpetuates  that  Injunction. 

Counsellor  Morse.  Counsel  for  G*Rielly. 


George  Gifford, 

St,  Geo.  T.  Campbell, 

George  Harding. 


Solomon  P.  Chase, 
R.  H.  Gillett. 


DECISION  WAS  RENDERED  JAN.  30tH,  1854. 

December  Term,  1853. 

Henry  O'Rielly,  Eugene  L.  Whitman,  and  W.  F.  B.  Has- 
tings, Appellants,  versus  Samuel  F.  B.  Morse,  Alfred 
Vail,  ana  Francis  O.  J.  Smith,  Appellees. 

Appeal  from  the  Circuit  Court  of  the  United  States  for  the  District 

of  Kentucky. 

Chief  Justice  Taney  delivered  the  opinion,  which  was  con- 
curred in  by  Justices  Daniel,  Catron,  and  McLean. 

In  proceeding  to  pronounce  judgment  in  this  case,  the  Court 
is  sensible,  not  only  of  its  importance,  but  of  the  difficulties  in 
some  of  the  questions  which  it  presents  for  decision.  The  case 
was  argued  at  the  last  Term,  and  continued  over  by  the  Court 
for  the  purpose  of  giving  it  a  more  deliberate  examination. 
And  since  tne  continuance,  we  have  received  from  the  counsel 
on  both  sides  printed  arguments,  in  which  all  of  the  questions 
raised  on  the  trial  have  been  fully  and  elaborately  discussed. 

The  appellants  take  three  grounds  of  defence :  In  the  first 
place,  they  deny  that  Professor  Morse  was  the  first  and  original 
inventor  of  the  Electro-Magnetic  Telegraphs,  described  in  his 
two  reissued  patents  of  1848.  Secondly,  they  insist  that  if  he 
was  the  original  inventor,  the  patents  under  which  he  claims 
have  not  been  issued  conformably  to  the  acts  of  Congress,  and 
do  not  confer  on  him  the  right  to  the  exclusive  use.  And 
thirdly,  if  these  two  propositions  are  decided  against  them,  they 
insist  that  the  Telegraph  of  O'Eielly  is  substantially  different 
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from  that  of  Professor  Morse,  and  the  use  of  it,  therefore,  no  in- 
fringement of  his  rights. 

In  determining  these  questions,  we  shall,  in  the  first  instance, 
confine  our  attention  to  the  patent  which  Professor  Morse  ob- 
tained in  1840,  and  which  was  reissued  in  1848.  The  main  dis- 
pute between  the  parties  is  upon  the  validity  of  this  patent ; 
and  the  decision  upon  it  will  dispose  of  the  chief  'points  in  con- 
troversy in  the  other. 

In  relation  to  the  first  point,  (the  originality  of  the  invention,) 
many  witnesses  have  been  examined  on  both  sides. 

It  is  obvious  that,  for  some  years  before  Professor  Morse  made 
his  invention,  scientific  men  in  diflferent  parts  of  Europe  were 
earnestly  engaged  in  the  same  pursuit.  Electro-Magnetism  itself 
was  a  recent  discovery,  and  opened  to  them  a  new  and  unex- 
plored field  for  their  labors,  and  minds  of  a  high  order  were 
engaged  in  developing  its  power,  and  the  purposes  to  which  it 
might  be  applied. 

Professor  Henry,  of  the  Smithsonian  Institute,  states  in  his 
testimony,  that  pnor  to  the  winter  of  1819-20,  an  Electro-Mag- 
netic Telegraph — ^that  is  to  say,  a  Telegraph  operating  by  the 
combined  influence  of  electricity  and  magnetism — was  not  pos- 
sible ;  that  the  scientific  principles  on  which  it  is  founded  were 
until  then  unknown ;  and  that  the  first  fact  of  Electro-Magnet- 
ism was  discovered  by  Oersted,  of  Copenhagen,  in  that  winter, 
and  was  widely  published,  and  the  account  everywhere  received 
with  interest. 

He  also  gives  an  account  of  the  various  discoveries  subse- 
quently made  from  time  to  time,  by  different  persons  in  different 
places,  developing  its  properties  and  powers ;  and  among  them 
his  own.  He  commenced  his  researches  in  1828,  and  pursued 
them  with  ardor  and  success  from  that  time  until  the  Telegraph 
of  Professor  Morse  was  established  and  in  actual  operation. 
And  it  is  due  to  him  to  say  that  no  one  has  contributed  more 
to  enlarge  the  knowledge  of  Electro-Magnetism,  and  to  lay  the 
foundations  of  the  great  invention  of  which  we  are  speating, 
than  the  professor  himself. 

It  is  unnecessary,  however,  to  give  in  detail  the  discoveries 
enumerated  by  him — either  his  own,  or  those  of  others.  But  it 
appears  from  his  testimony,  that  very  soon  after  the  discovery 
made  by  Oersted,  it  was  believed  by  men  of  science  that  this 
newly-discovered  power  might  be  used  to  communicate  intelli- 
gence to  distant  places.  Ana  before  the  year  1823,  Ampere,  of 
Paris,  one  of  the  most  successful  cultivators  of  physical  science, 
proposed  to  the  French  Academy  a  plan  for  that  purpose.  Bat 
his  project  was  never  reduced  to  practice.  And  the  discovery^ 
maae  by  Barlow,  of  the  Royal  Military  Academy  at  Woolwich, 
England,  in  1825,  that  the  galvanic  current  greatly  diminished. 
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221  power  as  the  distance  increased,  put  at  rest  for  a  time  all  at- 
tempts to  construct  an  Electro-Magnetic  Telegraph.  Subsequent 
discoveries,  however,  revived  the  hope ;  and  in  the  year  1882, 
when  Professor  Morse  appears  to  have  devoted  himself  to  the 
subject,  the  conviction  was  general  among  men  of  science  every* 
where,  that  the  object  could,  and,  sooner  or  later,  would  be 
accomplished. 

The  great  difficulty  in  their  way  was  the  fact  that  the  galvanic 
current,  however  strong  in  the  beginning,  became  gradually 
weaker  as  it  advanced  on  the  wire ;  and  was  not  strong  enough 
to  produce  a  mechanical  effect  after  a  certain  distance  had  been 
traversed.  But  encouraged  by  the  discoveries  which  were  made 
from  time  to  time,  and  strong  in  the  belief  that  an  Electro-Mag- 
netic  Telegraph  was  practicable,  many  eminent  and  scientific 
men  in  Europe,  as  well  as  in  this  country,  became  deeply  en- 
gaged in  endeavoring  to  jsurmount  what  appeared  to  be  the  chief 
obstacle  to  its  success.  And  in  this  state  of  things,  it  ought  not 
to  be  a  matter  of  surprise,  that  four  different  Magnetic  Tele- 
graphs, purporting  to  nave  overcome  the  difficulty,  should  be 
invented,  and  made  public  so  nearly  at  the  same  time  that  each 
has  claimed  a  priority ;  and  that  a  close  and  careful  scrutiny  of 
the  &ct8  in  each  case  is  necessary  to  decide  between  them.  The 
inventions  were  so  nearly  simultaneous,  that  neither  inventor 
can  be  justly  accused  of  having  derived  any  aid  from  the  dis- 
coveries of  the  other. 

One  of  these  inventors.  Doctor  Steinheil,  of  Munich,  in  Ger- 
many, communicated  his  discovery  to  the  Academy  of  Science 
in  Paris,  on  the  19th  of  July,  1838,  and  states  in  his  communi- 
cation that  it  had  been  in  operation  more  than  a  year. 

.Another  of  the  European  inventors.  Professor  "Wheatstone, 
of  Ijondon,  in  the  month  of  April,  1887,  explained  to  Professors 
Hienry  and  Bache,  who  were  then  in  London,  his  plan  of  an 
£lectro-Magnetic  Telegraph,  and  exhibited  to  them  his  method 
o£  bringing  into  action  a  second  galvanic  circuit  in  order  to  pro- 
vide a  remedv  for  the  diminution  of  force  in  a  long  circuit ; 
bat  it  i^pears  oy  the  testimony  of  Professor  Gale,  that  me  patent 
to  Wheatstone  k  Oooke  was  not  sealed  until  January  21,  1840, 
and  their  specification  was  not  filed  until  the  21st  of  July,  in 
the  same  vear  ]  and  there  is  no  evidence  that  any  description  of 
it  -WBS  published  before  1889. 

IThe  remaining  European  patent  is  that  of  Edward  Davy. 
His  patent,  it  appears^  w£s  sealed  on  the  4th  of  July,  1888,  but 
hiB  specification  was  not  filed  until  January  4,  1839 ;  and  when 
these  two  English  patents  are  brought  into  competition  with 
thsLt  of  Morse,  they  must  take  date  from  the  time  of  filing  their 
respective  specifications.  For  it  must  be  borne  in  mind  that,  as 
the    law  then  stood  in  iplngland,  the  inventor  was  allowed  six 
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months  to  file  the  description  of  his  invention  after  his  patent 
was  sealed,  while,  in  this  country,  the  filing  of  the  specification 
is  simultaneous  with  the  application  for  patents. 

The  defendants  contend  that  all,  or  at  least  some  one  of  these 
European  Telegraphs,  were  invented  and  made  public  before 
the  discovery  claimed  by  Morse ;  and  that  the  process  and 
method  by  which  he  conveys  intelligence  to  a  distance  is  sub- 
stantially the  same,  with  the  exception  only  of  its  capacity  for 
impressing  upon  paper  the  marks  or  signs  described  in  the  al- 
phabet he  invented. 

Waiving,  for  the  present,  any  remarks  upon  the  identity  or 
similitude  of  these  inventions,  the  Court  is  of  opinion  that  the 
first  branch  of  the  objection  cannot  be  maintained,  and  that 
Morse  was  the  first  and  original  inventor  of  the  Telegraph  de- 
scribed in  his  specification,  and  preceded  the  three  European 
inventions  relied  on  by  the  defenaants. 

The  evidence  is  full  and  clear  that  when  he  was  returning 
from  a  visit  to  Europe,  in  1832,  he  was  deeply  engaged  upon 
this  subject  during  the  voyage ;  and  that  the  process  and  means 
were  so  far  developed  and  arranged  in  his  own  mind,  that  he 
was  confident  of  ultimate  success.  It  is  in  proof  that  he  pursued 
these  investigations  with  unremitting  ardor  and  industry,  inter- 
rupted occasionally  by  pecuniary  embarrassments  ;  and  we 
think  that  it  is  established  by  the  testimony  of  Professor  Gale 
and  others,  that  early  in  the  spring  of  1837,  Morse  had  invented 
his  plan  for  combining  two  or  more  Electric  or  Galvanic  Cir- 
cuits, with  independent  Batteries,  for  the  purpose  of  overcoming 
the  diminished  force  of  Electro-Magnetism  in  long  circuits,  al- 
though it  was  not  disclosed  to  the  witness  until  afterwards ;  and 
that  there  is  reasonable  ground  for  believing  that  he  had  so  far 
completed  his  invention,  that  the  whole  process,  combination, 
powers,  and  machinery,  were  arranged  in  his  mind,  and  that  the 
delay  in  bringing  it  out  arose  from  his  want  of  means ;  for  it 
required  the  highest  order  of  mechanical  skill  to  execute  and 
adjust  the  nice  and  delicate  work  necessary  to  put  the  Telegraph 
into  operation,  and  the  slightest  error  or  defect  would  have  been 
fatal  to  its  success.  He  had  not  the  means  at  that  time  to  pro- 
cure the  services  of  workmen  of  that  character ;  and  without 
their  aid  no  model  could  be  prepared  which  would  do  justice  to 
his  invention  ;  and  it  moreover  required  a  large  sum  of  money 
to  procure  proper  materials  for  the  work.  He,  however,  filed 
his  caveat  on  the  6th  of  October,  1837,  and  on  the  7th  of  April, 
1838,  applied  for  his  patent,  accompanying  his  application  with 
a  specincation  of  his  invention,  and  describing  the  process  and 
means  used  to  produce  the  effect.  It  is  true  that  O'Rielly  in 
his  answer  alleges  that  the  plan  by  which  he  now  combines  two 
or  more  galvanic  or  electric  currents,  with  independent  bat* 
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teries,  was  not  contained  in  that  specification,  but  discovered 
and  interpolated  afterwards ;  but  there  is  no  evidence  whatever 
to  support  this  charge.  And  we  are  satisfied  from  the  testimony, 
that  the  plan,  as  it  now  appears  in  his  specification,  had  then 
been  invented,  and  was  actually  intended  to  be  described. 

With  this  evidence  before  us,  we  think  it  is  evident  that  the 
invention  of  Morse  was  prior  to  that  of  Steinheil,  Wheatstone, 
or  Davy.  The  discovery  of  Steinheil,  taking  the  time  which  he 
himself  gave  to  the  French  Academy  of  Science,  cannot  be  un- 
derstood as  carrying  it  back  beyond  the  months  of  May  or  June, 
1837  ;  and  that  of  Wheatstone,  as  exhibited  to  Professors  Heniy 
and  Bache,  goes  back  only  to  April  in  that  year.  And  there  is 
nothing  in  the  evidence  to  carry  back  the  invention  of  Davy 
beyond  the  4th  of  January,  1839,  when  his  specification  was 
filed,  except  a  publication  said  to  have  been  made  in  the  London 
Medianics^  Magazine^  January  20,  1838  ;  and  the  invention  of 
Morse  is  justly  entitled  to  tate  date  from  early  in  the  spring  of 
1837.  And  in  the  description  of  Davv's  invention,  as  given  in 
the  publication  of  January  20,  1838,  tnere  is  nothing  specified 
which  Morse  could  have  borrowed ;  and  we  have  no  evidence 
to  show  that  his  invention  ever  was  or  could  be  carried  into 
successful  operation. 

In  relation  to  Wheatstone,  there  would  seem  to  be  some  dis- 
crepancy in  the  testimony.    According  to  Professor  Gale's  testi- 
mony, as  before  mentioned,  the  specification  of  Wheatstone  and 
Cooke  was  not  filed  until  July  21,  1840,  and  his  information  is 
derived  firom  the  London  Journal  of  Arts  and  Sciences,    But  it 
appears  by  the  testimony  of  Edward  F.  Barnes,  that  this  Tele- 
graph was  in  actual  operation  in  1839.    And  in  the  case  of  the 
Electric  Telegraph  Cfompany  vs,  Brett  &  Little,  10  Common 
Pleas  Eeports,  by  Scott,  his  specification  is  said  to  have  been  filed 
Dec.  12, 1837.    But  if  the  last-mentioned  date  is  taken  as  the 
true  one,  it  would  not  make  his  invention  prior  to  that  of  Morse. 
And  even  if  it  would,  yet  this  case  must  oe  decided  by  the  tes- 
timony in  the  record,  and  we  cannot  go  out  of  it,  and  take  into 
consideration  a  fact  stated  in  a  book  of  reports.    Moreover,  we 
have  noticed  this  case  merely  because  it  has  been  pressed  into 
the  argument.    The  appellants  do  not  mention  it  in  tneir  answer, 
nor  put  their  defence  on  it     And  if  the  evidence  of  its  priority 
was  conclusive,  it  would  not  avail  them  in  this  suit.    For  they 
cannot  be  allowed  to  surprise  the  patentee  by  evidence  of  a 
prior  invention  of  which  they  gave  him  no  notice. 

But  if  the  priority  of  Morse's  invention  was  more  doubtful, 
and  it  was  conceded  that  in  fact  some  one  of  the  European  in- 
ventors had  preceded  him  a  few  months  or  a  few  weeks,  it  would 
not  invalidate  his  patent.  The  act  of  Congress  provides  that 
when  the  patentee  oelie ves  himself  to  be  the  first  inventor,  a 
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previous  discovery  in  a  foreign  country  shall  not  render  his  pa- 
tent void,  unless  such  discovery  or  some  substantial  part  oi  it 
had  been  before  patented  or  described  in  a  printed  publication. 

Now  we  suppose  no  one  will  doubt  that  Morse  believed  him- 
self to  be  the  original  inventor  when  he  applied  for  his  patent  in 
April,  1838.  Steinheil's  discovery  does  not  appear  to  have  been 
ever  patented,  nor  to  have  been  described  in  any  printed  pubU- 
cation  until  July  of  that  year.  And  neither  of  the  English  in- 
ventions are  shown  by  the  testimony  to  have  been  patented  until 
after  Morsels  application  for  a  patent,  nor  to  have  been  so  de- 
scribed in  any  previous  publication  as  to  embrace  any  substan- 
tial part  of  his  invention.  And  if  his  application  for  a  pate  nt 
was  made  under  such  circumstances,  the  patent  is  good,  even  i 
in  point  of  fact,  he  was  not  the  first  inventor. 

In  this  view  of  the  subject,  it  is  unnecessary  to  compare  the 
Telegraph  of  Morse  with  these  European  inventions,  to  ascer- 
tain whether  they  are  substantially  the  same  or  not.  If  they 
were  the  same  in  every  particular,  it  would  not  impair  his  rights. 
But  it  is  impossible  to  examine  them^  and  look  at  the  process 
and  the  machinery  and  results  of  each,  so  far  as  the  facts  are  be- 
fore us,  without  perceiving  at  once  the  substantial  and  essential 
difference  between  them,  and  the  decided  superiority  of  the  one 
invented  by  Professor  Morse. 

Neither  can  the  inquiries  he  made,  nor  the  information  or  ad- 
vice he  received  from  men  of  science,  in  the  course  of  his  re- 
searches, impair  his  right  to  the  character  of  an  inventor.  No 
invention  can  possibly  be  made,  consisting  of  a  combination  of 
different  elements  of  pawer,  without  a  thorough  knowledge  of 
the  properties  of  each  of  them,  and  the  mode  in  which  they 
operate  on  each  other.  And  it  can  make  no  difference  in  this 
respect  whether  he  derives  his  information  from  books,  or  from 
conversation  with  men  skilled  in  the  science.  If  it  were  other- 
wise, no  patent  in  which  a  combination  of  different  elements  is 
used,  could  ever  be  obtained.  For  no  man  ever  made  such  an 
invention  without  having  first  obtained  this  information,  unless 
it  was  discovered  by  some  fortunate  accident.  And  it  is  evident 
that  such  an  invention  as  the  Electro-Magnetic  Telegraph  could 
never  have  been  brought  into  action  without  it.  For  a  very 
high  degree  of  scientific  knowledge,  and  the  nicest  skill  in  the 
mechanic  arts,  are  combined  in  it,  and  were  both  necessary  to 
bring  it  into  successful  operation.  And  the  fact  that  Morse 
sought  and  obtained  the  necessary  information  and  counsel  from 
the  best  sources,  and  acted  upon  it,  neither  impairs  his  rights  as 
an  inventor,  nor  detracts  from  his  merits. 

Eegarding  Professor  Morse  as  the  first  and  original  inventor 
of  the  Telegraph,  we  come  to  the  objections  which  have  been 
made  to  the  validity  of  his  patent. 
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We  do  not  think  it  necessary  to  dwell  upon  the  objections 
taken  to  the  proceedings  upon  which  the  first  patent  was  issued, 
or  to  the  additional  specifications  in  the  reissued  patent  of  1848. 
In  relation  to  the  first,  if  there  was  any  alteration,  at  the  sug- 
gestion of  the  Commissioner,  it  appears  to  have  been  in  a  matter 
of  form  rather  than  of  substance ;  and  as  regards  the  second, 
there  is  nothing  in  the  proof,  br  on  the  face  of  the  reissued  pa- 
tent, to  show  that  the  invention  therein  described  is  not  the 
same  with  the  one  intended  to  be  secured  by  the  original  patent. 
It  was  reissued  by  the  proper  lawful  authority,  and  it  was  the 
duty  of  the  Commissioner  of  Patents  to  see  that  it  did  not  cover 
more  than  the  original  invention.    It  must  be  presumed,  there- 
fi>Te,  that  it  does  not,  tmtil  the  contrary  appears.    Variations 
firom  the  description  given  in  the  former  specification  do  not 
necessarily  imply  that  it  is  for  a  different  discovery.     The  right 
to  surrender  the  old  patent,  and  receive  another  in  its  place,  was 
given  for  the  purpose  of  enabling  the  patentee  to  give  a  more 
pjerfect  description  of  his  invention,  when  any  mistake  or  over- 
sight was  committed  in  his  first.    It  necessarily,  therefore,  varies 
from  it    And  we  see  nothing  in  the  reissued  patent  that  may 
not,  without  proof  to  the  contrary,  be  regarded  as  a  more  care- 
ful description  than  the  former  one,  explaining  more  fully  the 
nice  and  delicate  manner  in  which  the  different  elements  of 
power  are  arranged  and  combined  together  and  act  upon  one 
another,  in  order  to  produce  the  eflSsct  described  in  the  specifica- 
tion.   Nor  is  it  void  because  it  does  not  bear  the  same  date  with 
iiis  French  patent.    It  is  not  necessarv  to  inquire  whether  the 
application  of  Professor  Morse  to  the  Patent  OflSce,  in  1838,  be- 
fore he  went  to  France,  does  or  does  not  exempt  his  patent  from 
the  operation  of  the  act  of  Congress  upon  this  subject.    For  if 
it  should  be  decided  that  it  does  not  exempt  it,  the  only  effect  of 
that  decision  would  be  to  limit  the  monopoly  to  fourteen  years 
from  the  date  of  the  foreign  patent.    And  in  either  case  the  pa- 
tent was  in  fiill  force  at  the  time  the  injunction  was  granted  by 
the  Circuit.  Court,  and  when  the  present  appeal  stooa  regularly 
for  hearing  in  this  Court. 

And  this  brings  us  to  the  exceptions  taken  to  the  specifica^ 
tion  and  daims  erf  the  patentee  in  the  reissued  patent  of  1848. 

We  perceive  no  well-founded  objection  to  the  description 
wliich  is  given  of  the  whole  inyention  and  its  separate  parts,  nor 
to  bis  right  to  a  patent  for  the  first  seven. inventions  set  forth  in 
the  roecification  of  his  claims..  The  difficulty  arises  on  the 
eigfatn. 

It  is  in  the  following  words : 

"  Eighth.  I  do  not  propose  to  limit  myself  to  the  specific 
machinery  or  parts  of  machinery  described  in  the  foregoing 
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• 

specification  and  claims ;  the  essence  of  my  invention  being  the 
use  of  the  motive  power  of  the  electric  or  galvanic  current,  which 
I  call  Electro-Magnetism,  however  developed,  for  marking  or 
printing  intelligible  characters,  signs,  or  letters,  at  any  distances, 
being  a  new  application  of  that  power  of  which  I  claim  to  be 
the  first  inventor  or  discoverer." 

It  is  impossible  to  misunderstand  the  extent  of  this  claim. 
He  claims  the  exclusive  right  to  every  improvement  where  the 
motive  power  is  the  electric  or  galvanic  current,  and  the  result 
is  the  marking  or  printing  intelligible  characters,  signs,  or  letters, 
at  a  distance. 

.  If  this  claim  can  be  maintained,  it  matters  not  by  what  pro- 
cess or  machinery  the  result  is  accomplished.  For  aught  that 
we  now  know,  some  future  inventor  in  the  onward  march  of 
science  may  discover  a  mode  of  writing  or  printing  at  a  distance, 
by  means  of  the  electric  or  galvanic  current,  without  using  any 
part  of  the  process  or  combination  set  forth  in  the  plaintiff  s 
specification.  His  invention  may  be  less  complicated — ^less 
liable  to  get  out  of  order — less  expensive  in  construction  and  in 
its  operation.  But  yet,  if  it  is  covered  by  this  patent,  the  in- 
ventor could  not  use  it,  nor  the  public  have  the  benefit  of  it, 
without  the  permission  of  this  patentee. 

Nor  is  this  all.     While  he  shuts  the  door  against  inventions 
of  other  persons,  the  patentee  would  be  able  to  avail  himself  of 
new  discoveries  in  the  properties  and  powers  of  Electro-Magnet- 
ism which  scientific  men  might  bring  to  light    For  he  says  he 
does  not  confine  his  claims  to  the  machinery  or  parts  oi  ma- 
chinery which  he  specifies :  but  claims  for  himself  a  monopoly 
in  its  use,  however  developed,  for  the  purpose  of  printing  at  a 
distance.    New  discoveries  in  physical  science  may  enable  him 
to  combine  it  with  new  agents  and  new  elements,  and  by  that 
means  attain  the  object  in  a  manner  superior  to  the  present  pro- 
cess, and  altogether  different  from  it.    And  if  he  can  secure  the 
exclusive  use,  by  his  present  patent,  he  may  vary  it  with  e very- 
new  discovery  and  development  of  the  science,  and  need  place 
no  description  of  the  new  manner,  process,  or  machinery,  upon 
the  records  of  the  Patent  Office.    And  when  his  patent  expires, 
the  public  must  apply  to  him  to  learn  what  it  is.    In  fine,  he 
claims  an  exclusive  right  to  use  a  manner  stnd  process  which  lie 
has  not  described,  and  indeed  had  not  invented,  and  therefore 
could  not  describe  when  he  obtained  his  patent.     The  Court  is 
of  opinion  that  the  claim  is  too  broad,  and  not  warranted  by  law. 

No  one,  we  suppose,  will  maintain  that  Fulton  could  have 
taken  out  a  patent  for  his  invention  of  propelling  vessels  by 
steam,  describing  the  process  and  machinery  he  used,  and  claimecL 
under  it  the  exclusive  right  to  use  the  motive  power  of  steam. 
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however  developed,  for  the  purpose  of  propelling  vessels.  It 
can  hardly  be  supposed  that  under  such  a  patent  he  could  have 
prevented  the  use  of  the  improved  machinery  which  science  has 
since  introduced ;  although  the  motive  power  is  steam,  and,  the 
result  is  the  propulsion  of  vessels.  Neither  could  the  man  who 
first  discovered  that  steam  might,  by  a  proper  arrangement  of 
machinery,  be  used  as  a  motive  power  to  grind  corn  or  spin  cot- 
ton, claim  the  right  to  the  exclusive  use  of  steam,  as  a  motive 
power,  for  the  purpose  of  producing  such  effects. 

Again,  the  use  of  steam  as  a  motive  power  in  printing-presses 
is  comparatively  a  modern  discovery.  Was  the  first  inventor 
of  a  machine  or  process  of  this  kind  entitled  to  a  patent,  giving 
him  the  exclusive  right  to  use  steam  as  a  motive  power,  how- 
ever developed,  for  the  purpose  of  marking  or  printing  in- 
telligible characters?  Gould  he  have  prevented  the  use  of  any 
other  press  subsequently  invented,  where  steam  was  used  ?  Yet 
so  &r  as  patentable  rights  are  concerned,  both  improvements 
must  stand  on  the  same  principles.  Both  use  a  known  motive 
power  to  print  intelligible  marks  or  letters ;  and  it  can  make  no 
aifference,  in  their  legal  rights  under  the  patent  laws,  whether 
the  printing  is  done  near  at  hand  or  at  a  distance.  Both  depend 
for  success  not  merely  upon  the  motive  power,  but  upon  the 
machinery  with  which  it  is  combined.  And  it  has  never,  we 
believe,  been  supposed  by  any  one,  that  the  first  inventor  of  a 
steam  printing-press  was  entitled  to  the  exclusive  use  of  steam, 
as  a  motive  power,  however  developed,  for  marking  or  printing 
intelligible  characters. 

Indeed,  the  acts  of  the  patentee  himself  are  inconsistent  with 
the  claim  made  in  his  behalf!    For  in  1846  he  took  out  a  patent 
for  his  new  improvement  of  local  circuits,  by  means  of  which  in- 
telligence could  be  printed  at  intermediate  places  along  the  main 
line  of  the  Telegraph ;  and  he  obtained  a  reissued  patent  for 
this  invention  in  1848.    Yet  in  this  new  invention  the  electric 
or  galvanic  current  was  the  motive  power,  and  writing  at  a  dis- 
tance the  effect.     The  power  was  undoubtedljr  developed  by 
neyr  machinery  and  new  combinations.      But  if  his  8th  claim 
could  be  sustained,  this  improvement  would  be  embraced  by  his 
first  patent    And  if  it  was  so  embraced,  his  patent  for  the  local 
circuits  would  be  illegal  and  void.    For  he  could  not  take  out 
a   subsequent  patent  for  a  portion  of  his  first  invention,  and 
thereby  extend  his  monopoly  beyond  the  period  limited  by  law. 
!Many  cases  have  been  referred  to  in  the  argument,  which 
liave  been  decided  upon  this  subject,  in  the  English  and  Ameri- 
ca.n.  oourts.  We  shall  speak  of  those  only  which  seem  to  be  con- 
sidered as  leading  ones.    And  those  most  relied  on,  and  pressed 
ixpon  the  Court,  m  behalf  of  the  patentee,  are  the  cases  which 
arose  in  England  upon  Neilson's  patent  for  the  introduction  of 
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heatad  air  between  the  blowing  apparatofi  and  the  furnace  in 
the  manufacture  of  iron. 

The  leading  case  upon  this  patent  is  that  of  Neikon  and 
others  vs.  Harrord  and  others,  in  the  English  Court  of  Exchequer. 
It  was  elaborately  argued,  and  appears  to  have  been  carefully 
considered  by  the  Court.    The  case  was  this : — 

Neilson  in  his  specification  described  his  invention  as  one  for 
the  improved  appucation  of  air  to  produce  heat  in  fires,  forges, 
and  furnaces,  where  a  blowing  apparatus  is  required.  And  it 
was  to  be  applied  as  follows : — ^The  blast  or  current  of  air  pro- 
duced by  the  blowing  apparatus  was  to  be  passed  irom  it  into 
an  air-vessel  or  receptacle  made  sufficiently  strong  U>  endure  the 
blast ;  and  through  or  &om  that  vessel  or  receptacle  by  means  of 
a  tube,  pipe,  or  aperture,  into  the  fire :  the  receptacle  to  be  kept 
artificially  heated  to  a  considerable  temperature  by  heat  exter* 
nally  applied.  He  then  described  in  rather  general  terms  the 
manner  m  which  the  receptacle  might  be  constructed  and  heat- 
ed, and  the  air  conducted  through  it  to  the  fire :  stating  that  the 
form  of  the  receptacle  waA  not  material,  nor  the  manner  of  apply- 
ing heat  to  it.  In  the  action  above  mentioned  for  the  infringement 
of  this  patent,  the  defendant,  among  other  defences,  iDsisted— ^ 
that  the  machinery  for  heating  the  air  and  throwing  it  hot 
into  the  fiirnace  was  not  sufficiently  desmbed  in  the  specifiea* 
tion,  and  the  patent  void  on  that  account — ^and  also,  that  a  pa- 
tent for  throwing  hot  air  into  the  furnace,  instead  of  cold^  and 
thereby  increasinfr  the  intensity  of  the  heat  was  a  patent  for  a 
principle,  and  thTt  a  principle  was  not  patentable. 

Upon  the  first  of  these  defences  the  jury  found  that  a  man  of 
ordinary  skill  and  knowledge  of  the  subject,  looking  at  the  spe- 
cification alone,  could  construct  such  an  apparatus  as  would  be 
productive  of  a  beneficial  result  sufficient  to  make  it  worth  while 
to  adapt  it  to  the  machinery  in  all  cases  of  forges,  cupolas,  and 
furnaces,  where  the  blast  is  used. 

And  upon  the  second  ground  of  defence,  Baron  Parke,  who 
delivered!  the  opiiiion  of  the  Court,  said : — 

"  It  is  very  difficult  to  distinguish  it  from  the  specification  of 
a  patent  for  a  principle,  and  this  at  first  created  in  the  minds  of 
the  Court  much  difficulty ;  but  after  full  consideration,  we  think 
that  the  plaintiff  does  not  merely  daim  a  principle,  but  a  ma« 
chine  embodying  a  principle,  and  a  very  valuable  one.  We 
think  the  case  must  be  considered  as  if  the  principle  being  well 
known,  the  plaintiff  had  first  invented  a  mode  of  applying  it  by 
a  mechanical  apparatus  to  furnaces ;  and  his  invention  then  con- 
sists in  this :  by  interposing  a  receptacle  for  heated  air  between 
the  blowing  apparatus  and  the  furnace.  In  this  receptacle  lie 
directs  the  air  to  be  heated  by  the  application  of  heat  externally 
to  the  receptacle,  and  dbus  he  accomplishes  the  object  of  apply-; 


•  OHIBP  JUfimCE  TAKET*S  OPINION.  141 

ing  the  blast,  wliich  was  before  oold  air,  in  a  heated  state  to  the 
furnace," 

We  see  nothing  in  this  opinion  differing  in  any  degree  from 
the  &mi]iar  principled  of  law  applicable  to  patent  cases.  NeiU 
son  claimed  no  particular  mode  of  oonstracting  the  receptacle, 
or  of  heating  it  He  pointed  ont  the  manner  in  which  it  might 
be  done ;  bnt  admitted  that  it  might  also  be  done  in  a  variety  of 
ways ;  and  at  a  higher  or  lower  temperatare ;  and  that  all  of 
them  would  produce  the  effect  in  a  greater  or  leas  degree,  pro- 
vided the  air  was  heated  by  passing  through  a  heated  receptacle. 
And  hence  it  seems  that  the  Court  at  first  doubted  whether  it 
was  a  patent  for  anything  more  than  the  discovery  that  hot  air 
would  promote  the  ignition  of  fuel  better  than  cold.  And  if  this 
had  been  the  construction,  the  Court,  it  appears,  would  have  held 
his  patent  to  be  void ;  because  tiie  discovery  of  a  principle  in 
natural  philosophy  or  physical  science  is  not  patentaole. 

But  an»r  much  consideration,  it  was  finally  decided  that  this 
principle  must  be  regarded  as  well  known^  and  that  the  plaintiff 
nad  invented  a  mechanical  mode  of  applying  it  to  ftimaces ;  and 
that  his  invention  consisted  in  interposing  a  heated  receptacle 
between  the  blower  and  the  furnace,  and  by  this  means  heating 
the  air  after  it  left  the  blower,  and  before  it  was  thrown  into  the 
fire.  Whoever,  therefore,  used  this  method  of  throwing  hot  air 
into  the  furnace,  nsed  the  process  he  had  invented,  and  thereby 
infringed  his  patent,  although  the  form  of  the  receptacle  or  the 
mech^ical  arrangements  for  heating  it  might  be  (Afferent  from 
those  described  by  the  patentee.  For  whatever  form  was  adopted 
for  the  receptacle,  or  whatever  mechanical  arrangements  were 
made  for  heating  it,  the  effect  would  be  produced  in  a  greater 
or  less  degree,  if  the  heated  receptacle  was  placed  between  the 
blower  and  the  fiimace,  and  the  current  of  air  passed  through  it. 
Undoubtedly  the  principle  that  hot  air  will  promote  the  igni- 
tion of  fuel  better  than  cold,  was  embodied  in  this  machine.  But 
the  patent  was  not  supported,  because  this  principle  was  embo- 
died in  it.    He  would  have  been  equally  entitled  to  a  patent,  if 
he  had  invented  an  improvement  in  the  mechanical  arrangements 
of  the  blowinff  apparatus,  or  in  the  ftimace,  while  a  cold  current 
of  air  was  still  used.  But  his  patent  was  supported,  because  he 
had  invented  a  mechanical  apparatus,  by  which  a  current  of  hot 
air  instead  of  cold  could  be  thrown  in.    And  this  new  metiaod 
waa  protected  by  his  patent     The  interposition  of  a  heated  re- 
ceptacle in  any  form  was  the  novelty  he  invented. 

We  do  not  perceive  how  the  claim,  in  the  case  before  us,  can 
derive  any  countenance  from  this  decision.  K  the  Court  of  Ex- 
chequer had  said  that  Neilson's  patent  was  for  the  discovery 
that  hot  air  would  promote  ignition  better  than  cold,  and  that 
be  liad  an  exclusive  right  to  use  it  for  that  purpose,  there  might, 
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perhaps,  have  been  some  reason  to  rely  upon  it.  But  the  Court 
emphatically  denied  his  right  to  such  a  patent ;  and  his  claim, 
as  the  patent  was  construed  and  supported  by  the  Court,  is  al- 
together unlike  that  of  the  patentee  before  us. 

For  Neilson  discovered  that  by  interposing  a  heated  recepta- 
cle between  the  blower  and  the  furnace,  and  conducting  the 
current  of  air  through  it,  the  heat  in  the  furnace  was  increased. 
And  this  effect  was  always  produced,  whatever  might  be  the 
form  of  the  receptacle,  or  the  mechanical  contrivances  for  heat- 
ing it,  or  for  passing  the  current  of  air  through  it,  and  into  the 
furnace. 

But  Professor  Morse  has  not  discovered  that  the  electric  or 
galvanic  current  will  always  print  at  a  distance,  no  matter  what 
may  be  the  form  of  the  machinery  or  mechanical  contrivances 
through  which  it  passes.  You  may  use  Electro-Magnetism  as  a 
motive  power,  and  yet  not  produce  the  described  effect — ^that 
is,  print  at  a  distance  intelligible  marks  or  signs.  To  produce 
that  effect  it  must  be  combined  with  and  passed  through  and 
operate  upon  certain  complicated  and  delicate  machinery  adjust- 
ed and  arranged  upon  pnilosophical  principles,  and  prepared 
by  the  highest  mechanical  skill.  And  it  is  the  high  praise  of 
Professor  Morse,  that  he  has  been  able  by  a  new  combination  of 
known  powers,  of  which  Electro-Magnetism  is  one,  to  discover 
a  method  by  which  intelligible  marks  or  signs  may  be  printed 
at  a  distance.  And  for  the  method  or  process  thus  discovered 
he  is  entitled  to  a  patent  But  he  has  not  discovered  that  the 
Electro-Magnetic  current,  used  as  a  motive  power,  in  any  other 
method,  and  with  any  other  combination,  will  do  as  well. 

We  have  commented  on  the  case  in  the  Court  of  Exchequer 
more  fully,  because  it  has  attracted  much  attention  in  the  courts 
of  this  country  as  well  as  in  the  English  courts,  and  has  been 
differently  understood.  And  perhaps  a  mistaken  construction 
of  that  decision  has  led  to  the  broad  claim  in  the  patent  novr 
under  consideration. 

We  do  not  deem  it  necessary  to  remark  upon  the  other  Eng- 
lish decisions  in  relation  to  Neilson's  patent,  nor  upon  the  other 
cases  referred  to,  which  stand  upon  similar  principles.  The  ob- 
servations we  have  made  on  the  case  in  the  Court  of  Exchequer 
will  equally  apply  to  all  of  them. 

We  proceed  to  the  American  decisions ;  and  the  principles 
herein  stated  were  fully  recognized  by  this  Court  in  the  case  of 
Leroy  et  ah  vs.  Tatham  and  others,  decided  at  the  last  Term,  14 
How.,  156. 

It  appeared  in  that  case  that  the  patentee  had  discovered  tha.'fc 
lead,  recently  set,  would,  under  heat  and  pressure  in  a  closo 
vessel,  reunite  perfectly  after  a  separation  of  its  parts,  so  as  to 
make  wrought  instead  of  cast  pipe.     And  the  Court  held  tUctt; 
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he  was  not  entitled  to  a  patent  for  this  newly-discovered  princi- 
ple or  quality  in  lead ;  and  that  such  a  discovery  was  not  pa- 
tentable ;  but  that  he  was  entitled  to  a  patent  for  the  new  pro- 
cess or  method  in  the  art  of  making  lead  pipe  which  this  dis- 
covery enabled  him  to  invent  and  employ  ;  and  was  bound  to 
describe  such  process  or  method  fully  in  his  specification. 

Many  cases  nave  also  been  referred  to  whicn  were  decided  in 
the  Circuit  Courts.  It  will  be  found,  we  think,  upon  careful 
examination,  that  all  of  them,  previous  to  the  decision  on  Neil- 
son's  patent,  maintain  the  principles  on  which  this  decision  is 
made.  Since  that  case  was  reported,  it  is  admitted  that  deci- 
sions have  been  made  which  would  seem  to  extend  patentable 
rights  beyond  the  limits  here  marked  out.  As  we  have  already 
said,  we  see  nothing  in  that  opinion  which  would  sanction  the 
introduction  of  any  new  principle  in  the  law  of  patents ;  but  if 
it  were  otherwise,  it  would  not  justify  this  Court  in  departing 
fix)m  what  we  consider  as  established  principles  in  the  American 
courts.  And  to  show  what  was  heretofore  the  doctrine  upon 
this  subject^  we  refer  to  the  annexed  cases.  We  do  not  stop  to 
comment  on  them,  because  such  an  examination  would  extend 
this  opinion  beyond  all  reasonable  bounds.  1  Stor.  Bep.  270, 
285 ;  Wyeth  vs.  Stone,  3  Sumn.  540 ;  Blanchard  vs,  Sprague. 
The  first-mentioned  case  is  directly  in  point. 

Indeed,  independently  of  judicial  authority,  we  do  not  think 
that  the  language  used  m  the  act  of  Congress  can  justly  be  ex- 
pounded otherwise. 

The  5th  section  of  the  act  of  1836  declares  that  a  patent  shall 
convey  to  the  inventor,  for  a  term  not  exceeding  fourteen  years, 
the  exclusive  right  of  making,  using,  and  vending  to  others  to 
be  used,  his  invention  or  discovery,  referring  to  the  specification 
for  the  particulars  thereof. 

The  6th  section  directs  who  shall  be  entitled  to  a  patent,  and 
the  terms  and  conditions  on  which  it  may  be  obtained.  It  pro- 
vide that  any  person  shall  be  entitled  to  a  patent  who  has  dis- 
covered or  invented  a  new  and  useful  art,  machine,  manufacture, 
or  composition  of  matter,  or  a  new  and  useful  improvement  on 
any  previous  discovery  in  either  of  them.  But  before  he  re- 
ceives a  patent,  he  shall  deliver  a  written  description  of  his  in- 
vention or  discovery,  "  and  of  the  manner  and  process  of  making^ 
constructing,  using,  and  compounding  the  same"  in  such  exact 
terms  as  to  enable  any  person  skilled  in  the  art  or  science  to 
iw-hich  it  appertains,  or  with  which  it  is  most  nearly  connected, 
to  make,  construct,  compound  and  use  the  same. 

This  Court  has  decided  that  the  specification  required  by  this 
law^  is  a  part  of  the  patent,  and  that  the  patent  issues  for  the  in- 
vention described  in  the  specification. 

Now  whether  the  Telegraph  is  regarded  as  an  art  or  machine, 
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the  manner  and  prxxsess  of  makhig  or  Vising  it  must  be  set  forth 
in  exact  terms.  The  act  of  Congress  makes  no  difference  in  this 
respect  between  an  art  and  a  machine.  An  improvement  in  the 
art  of  making  bar  iron  or  spinning  cotton  must  be  so  described, 
and  so  must  the  art  of  printing  by  the  motive  power  of  steam. 
And  in  all  of  these  cases,  it  has  always  been  held  that  the  patent 
embraces  nothing  more  than  the  improvement  described  and 
claimed  as  new,  and  that  any  one  who  afber wards  discovered  a 
method  of  accomplishing  the  same  object,  substantially  and  es- 
sentially differing  from  the  one  described,  had  a  right  to  use  it. 
Can  there  be  any  good  reason  why  the  art  of  printing  at  ^  dis- 
tance, by  means  of  the  motive  power  of  the  electric  or  galvanic 
current,  should  stand  on  ditferent  principles?  Is  there  any 
reason  wh v  the  inventor's  patent  should  cover  broader  ground  ? 
It  would  be  difficult  to  discover  anything  in  the  act  of  Con- 
gress which  would  justify  this  distinction.  The  specification  of 
this  patentee  describes  his  invention  or  discovery^  and  the  man- 
ner and  process  of  constructing  and  using  it,  and  his  patent, 
like  inventions  in  the  other  arts  above  mentioned,  covers  nothing 
more. 

The  provisions  of  the  acts  of  Congress  in  relation  to  patents 
may  be  summed  up  in  a  few  words. 

Whoever  discovers  that  a  certain  useful  result  will  be  pro- 
duced in  any  art,  machine,  manufacture  or  composition  of  mat- 
ter, by  the  use  of  certain  means,  is  entitled  to  a  patent  for  it ; 
provided  he  specifies  the  means  he  uses  in  a  manner  so  full  and 
exact,  that  any  one  skilled  in  the  science  to  which  it  appertains 
can,  by  using  the  means  he  specifies,  without  any  addition  to, 
or  subtraction  from,  them,  proauce  precisely  the  result  he  de- 
scribes. And  if  this  cannot  be  done  by  the  means  he  describes, 
the  patent  is  void.  And  if  it  can  be  done,  then  the  patent  con- 
fers on  him  the  exclusive  right  to  use  the  means  he  specifies  to 
produce  the  result  or  efiPect  he  describes,  and  nothing  more. 
And  it  makes  no  difference  in  this  respect  whether  the  effect  is 
produced  by  chemical  agency  or  combination ;  or  by  the  appli- 
cation of  discoveries  or  principles  in  natural  philosophy,  known 
or  unknown  before  his  invention ;  or  by  machinery  acting  alto- 
gether upon  mechanical  principles.  In  either  case,  he  must  de^ 
scribe  the  manner  and  process  as  above  mentioned,  and  the  end 
it  accomplishes.  And  any  one  may  lawfully  accomplish  the 
same  end  without  infrin^ng  the  patent,  if  he  uses  means  sub- 
stantially different  from  tnose  described. 

Indeed,  if  the  8th  claim  of  the  patentee  can  be  maintained, 
there  was  no  necessity  for  any  specification,  further  than  to  say^ 
that  he  had  discovered  that  by  using  the  motive  power  of  Elec- 
tro-Magnetism, he  could  print  intelligible  characters  at  any  dis* 
tance.    We  presume  it  will  be  admitted  on  all  hands  that  no 
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patent  could  have  issued  on  such  a  specification.  Yet  this 
claim  can  derive  no  aid  from  the  specification  filed.  It  is  out- 
side of  it,  and  the  patentee  claims  beyond  it.  And  if  it  stands, 
it  must  stand  simply  on  the  ground  that  the  broad  terms  above 
mentioned  were  a  sufficient  description,  and  entitled  him  to  a 
patent  in  terms  equally  broad.  In  our  judgment,  the  act  of 
Congress  cannot  be  so  construed. 

The  patent  then  being  illegal  and  void,  so  far  as  respects  the 
8th  claim,  the  question  arises  whether  the  whole  patent  is  void, 
unless  this  portion  of  it  is  disclaimed  in  a  reasonable  time  after 
the  patent  issued.  •  • 

It  has  been  urged  on  the  part  of  the  complainants  that  there 
is  no  necessity  for  a  disclaimer  in  a  case  of  this  kind.  That  it 
is  required  in  those  cases  only  in  which  the  party  commits  an 
error  in  &ct,  in  claiming  something  which  was  loiown  before,, 
and  of  which  he  was  not  the  first  discoverer ;  that  in  this  case 
he  was  the  first  to  discover  that  the  motive  power  of  Electro- 
Magnetism  might  be  used  to  write  at  a  distance ;  and  that  his 
error,  if  any,  was  a  mistake  in  law  in  supposing  his  invention^ 
as  described  in  his  specification,  authorized  this  broad  claim  of 
exclusive  privilege ;  and  that  the  claim,  therefore,  may  be  re- 
garded as  a  nullity,  and  allowed  to  stand  in  the  patent  without 
a  disclaimer,  and  without  affecting  the  validity  of  the  patent. 

This  distinction  can  hardly  be  maintained.  The  act  of  Con- 
gress above  recited  requires  that  the  invention  shall  be  so  de- 
scribed, that  a  person  skilled  in  the  science  to  which  it  apper- 
tains, or  with  which  it  is  most  nearly  connected,  shall  be  able  to 
construct  the  improvement  fi:om  the  description  given  by  the 
inventor. 

Now  in  this  case  there  is  no  description  but  one  of  a  process 
by  which  signs  or  letters  may  be  printed  at  a  distance.  And 
yet  he  claims  the  exclusive  right  to  any  other  mode  and  any 
odier  process,  although  not  described  by  him,  by  which  the  end 
can  be  accomplished,  if  Electro-Magnetism  ia  used  as  the  motive 
power.  That  is  to  say,  he  claims  a  patent  for  an  effect  produced 
by  the  use  of  Electro-Magnetism  aistinct  from  the  process  or 
machinery  necessary  to  produce  it.  The  words  of  the  act  of 
Congress  above  quoted  show  that  no  patent  can  lawfully  issue 
upon  such  a  claim.  For  he  claims  wnat  he  has  not  described 
.in  the  manner  required  by  law.  And  a  patent  for  such  a  claim 
is  as  strongly  forbidden  by  the  act  of  Congress  as  if  some  other 
person  had  invented  it  before  him. 

Why,  therefore,  should  he  be  required  and  permitted  to  dis- 
daim  m  the  one  case  and  not  in  tne  other  ?  The  evil  is  the 
same  if  he  claims  more  than  he  has  invented,  although  no  other 
person  has  invented  it  before  him.  He  prevents  others  fix)m 
attempting  to  improve  upon  the  manner  and  process  which  he 
VOL.  I. — ^NO.  m.  3 
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has  described  in  his  specification,  and  may  deter  the  public  J&om 
using  it,  even  if  discovered.  He  can  lawfully  claim  only  what 
he  has  invented  and  described,  and  if  he  claims  more  his  patent 
is  void.  And  the  judgment  in  this  case  must  be  against  the 
patentee,  unless  he  is  within  the  act  of  Congress  which  gives 
the  right  to  disclaim. 

The  law  which  requires  and  permits  him  to  disclaim  is  not 
penal,  but  remedial.  It  is  intended  for  the  protection  of  the 
patentee  as  well  as  the  public,  and  ov^ht  not,  therefore,  to  re* 
ceive  a  construction  that  would  restrict  its  operation  within 
narrower  limits  than  its  words  fairly  import.  It  provides,  "  that 
when  any  patentee  shall  have  in  his  specification  claimed  to  be 
the  first  and  original  inventor  or  discoverer  of  any  material  or 
substantial  part  of  the  thing  patented,  of  which  he  was  not  the 
first  and  original  inventor,  and  shall  hav^  no  legal  or  just  daim 
to  the  same," — ^he  must  disclaim  in  order  to  protect  so  much  of 
the  claim  as  is  legally  patented. 

Whether,  therefore,  the  patent  is  illegal  in  part,  because  he 
claims  more  than  he  has  sifficiently  described,  or  more  than  he 
invented,  he  must  in  either  case  disclaim,  in  order  to  save  the 
portion  to  which  he  is  entitled;  and  he  is  allowed  to  do  so 
when  the  error  was  committed  by  mistake. 

A  different  construction  would  be  unjust  to  the  public,  as 
well  as  to  the  patentee,  and  defeat  the  manifest  object  of  the  law, 
and  produce  the  very  evil  against  which  it  intended  to  guard. 

It  appears  that  no  disclaimer  has  yet  been  entered  at  the  Pa- 
tent Omce.  But  the  delay  in  entenng  it  is  not  unreasonable. 
For  the  objectionable  claim  was  sanctioned  by  the  head  of  tho 
office ;  it  has  been  held  to  be  valid  by  a  Circmt  Court,  and  dif- 
ferences of  opinion  in  relation  to  it  are  found  to  exist  among 
the  justices  of  this  Court.  Under  such  circumstances,  the  pa- 
tentee had  a  right  to  insist  upon  it,  and  not  disclaim  it  until  the 
highest  court  to  which  it  could  be  carried  had  pronounced  its 
judgment.  The  omission  to  disclaim,  therefore,  aoes  not  render 
the  patent  altogether  void,  and  he  is  entitled  to  proceed  in  this 
suit  for  an  infringement  of  that  part  of  his  invention  which  is 
legally  claimed  and  described.  But  as  no  disclaimer  was  en« 
tered  in  the  Patent  Office  before  this  suit  was  instituted,  he  can- 
not, under  the  act  of  Congress,  be  allowed  costs  against  the 
wrong-doer,  although  the  infringement  should  be  proved.  And 
we  tmnk  it  is  proved  by  the  testimony.  But  as  tne  question,  of 
infringement  embraces  both  of  the  reissued  patents,  it  is  proper, 
before  we  proceed  to  that  part  of  the  case,  to  notice  the  objec- 
tions made  to  the  second  patent  for  the  local  circuits,  which  was 
originally  obtained  in  1846  and  reissued  in  1848. 

It  is  certainly  no  objection  to  this  patent,  that  the  improve- 
ment is  embraced  by  the  eighth  claim  in  the  former  one.     Wq 
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kave  already  said  that  this  claim  is  void,  and  that  the  fbnher 
patent  covets  nothing  but  the  first  seven  inventions  specificall  j 
mentioned. 

Nor  can  its  validity  be  impeached  upon  the  ground  that  it  is 
an  improvement  upon  a  former  invention,  for  which  the  patentee 
had  hunself  already  obtained  a  patent  It  is  true  that,  under 
the  act  of  1836,  S.  13,  it  was  in  the  power  of  Professor  Morse, 
if  he  desired  it,  to  annex  this  improvement  to  his  former  speci* 
fication,  so  as  to  make  it  from  that  time  a  part  of  the  original 
patent  But  there  is  nothing  in  the  act  that  forbids  him  to  take 
oat  a  new  patent  for  the  improvement,  if  he  prefers  it  Any 
other  inventor  might  do  so ;  and  there  can  be  no  reason,  in  jus- 
tice or  in  policy,  for  refusing  the  like  privilege  to  the  original 
inventor.  And  when  there  is  no  positive  law  to  the  contrary, 
he  must  stand  on  the  same  footing  with  any  other  inventor  of 
an  improvement  upon  a  previous  discovery.  Nor  is  he  bound 
in  his  new  patent  to  refer  specially  to  nis  former  one.  All 
that  the  law  requires  of  him  is,  that  he  shall  not  claim  as  new 
what  is  covered  by  a  former  invention,  whether  made  by  him- 
self or  any  other  person. 

It  is  said,  however,  that  this  alleged  improvement  is  not  new, 
and  is  embraced  in  his  former  specification ;  and  that  if  some 
portion  of  it  is  new,  it  is  not  so  described  as  to  distinguish  the 
new  from  the  old. 

It  is  difficult)  perhaps  impossible,  to  discuss  this  part  of  the 
case  so  as  to  be  understood  by  any  one  who  has  not  a  model  be- 
fore him,  or  perfectly  famihar  with  the  machinery  and  opera- 
tions of  the  Telegraph.    We  shall  not,  therefore,  attempt  to 
describe  minutely  the  machinery  or  its  mode  of  operation.    So 
&r  as  this  can  be  done  intelligibly,  without  the  aid  of  a  model 
to  point  to,  it  has  been  fully  and  well  done,  in  the  opinion  de- 
liyered  by  the  learned  Judge  who  decided  this  case  m  the  CSr* 
cuit  Court.    All  that  we  think  it  useful  or  necessary  to  say  is, 
that  after  a  careful  examination  of  the  patents,  we  think  the  ob- 
jection on  this  ground  is  not  tenable.    The  force  of  the  objection 
is  mainly  directed  upon  the  receiving  magnet,  which,  it  is  said, 
is  a  part  of  the  machinery  of  the  first  patent,  and  performs  the 
same  office.    But  the  receiving  magnet  is  not  of  itself  claimed 
as  a  new  invention.    It  is  claimed  as  a  part  of  a  new  leombina- 
tion  or  arrangement  to  produce  a  new  result     And  this  combi* 
nation  does  produce  a  new  and  useful  result    For  by  this  new 
combination,  and  the  arranffement  and  position  of  the  receiving 
magnet)  the  local  independent  circuit  is  opened  by  the  electric 
or  galvanic  current  as  it  passes  on  the  main  line,  without  inter- 
rupting it  in  its  course,  and  the  intelligence  it  conveys  is  recorded 
almost  at  the  same  moment  at  the  end  of  the  line  of  the  Tele- 
graph   and  at  the  different  local  offices  on  its  way.    And  it 


148  SHAFFNSB'S  TELEGRAPH  COMPANION. 

hardly  needs  a  model  or  a  nunnte  examination  of  tbe  machinery 
to  be  satisfied  that  a  Telegraph  which  prints  the  intelligence  it 
conveys,  at  different  places,  by  means  of  the  current  as  it  passes 
along  on  the  main  line,  must  necessarily  require  a  different  com- 
bination and  arrangement  of  powers  fit>m  the  one  that  prints 
only  at  the  end.  The  elements  which  compose  it  may  all  have 
been  used  in  the  former  invention,  but  it  is  evident  that  their 
arrangement  and  combination  most  be  different  to  produce  this 
new  effect.  The  new  patent  for  the  local  circuits  was,  therefore, 
properly  granted,  and  we  perceive  no  well-founded  objection  to 
the  specification  or  claim  contained  in  the  reissued  patent  of 
1848. 

The  two  reissued  patents  of  1848,  being  both  valid,  with  the 
exception  of  the  8th  claim  in  the  first,  the  only  remaining  ques- 
tion  is,  whether  they,  or  either  of  them,  have  been  infiinged  by 
the  defendants. 

The  same  difficulty  arises  in  this  part  of  the  case  which  ^e 
have  already  stated  in  speaking  of  the  spedfication  and  claims 
in  the  patent  for  the  local  circuits.  It  is  difficult  to  convey  a 
clear  idea  of  the  similitude  or  differences  in  the  two  Telegraphs 
to  any  one  not  &miliarly  acquainted  with  the  machinery  of 
both.  The  Court  must  content  itself,  therefore,  with  general 
terms,  referring  to  the  patents  themselves  for  a  more  special  de- 
scription of  the  matters  in  controversy. 

It  is  a  well-settled  principle  of  law,  that  the  mere  change  in 
the  form  of  the  machinery  (unless  a  particular  form  is  specified 
as  the  means  by  which  the  effect  described  is  produced),  or  an 
alteration  in  some  of  its  unessential  parts,  or  in  the  use  of  known 
equivalent  powers,  not  varying  essentially  the  machine,  or  its 
mode  of  operation  or  organization;  will  not  make  the  new  ma- 
chine a  new  invention.  It  may  be  an  improvement  upon  the 
former,  but  that  wiU  not  justify  its  use  without  the  consent  of 
the  first  patentee. 

The  Columbian  (O'Eielly's)  Telegraph  does  not  profess  to 
accomplish  a  new  purpose  or  produce  a  new  result  its  object 
and  effect  is  to  communicate  intelligence  at  a  distance,  at  the  end 
of  the  main  line  and  at  the  local  circuits  on  its  way.  And  this 
is  done  by  means  of  signs  or  letters  impressed  on  paper  or  other 
material.'  The  object  and  purpose  of  the  Telegraph  is  the  same 
with  that  of  Professor  Morse. 

Does  he  use  the  same  means  ?  Substantially,  we  think  lio 
does,  both  upon  the  main  line  and  in  the  local  circuits.  He 
uses  upon  the  main  line  the  combination  of  two  or  more  gal- 
vanic or  electric  cirQuits,  with  independent  batteries,  for  the  pxur- 
pose  of  obviating  the  diminished  force  of  the  galvanic  curreiit;^ 
and  in  a  manner  varying  very  little  in  form  firom  the  inventioxx 
of  Professor  Morse     Ajad,  indeed,  the  same  may  be  said  of  tlxo 
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entire  combination  set  forth  in  the  patentee's  third  claim.  For 
O'Rielly's  can  hardly  be  said  to  differ  substantially  and  essen- 
tially from  it.  He  uses  the  combination  which  composes  the 
Register,  with  no  material  change  in  the  arrangement,  or  in  the 
elements  of  which  it  consists ;  and  with  the  aid  of  these  means 
he  conveys  intelligence,  by  impressing  marks  or  signs  upon 
paper ;  these  marks  or  signs  being  capable  of  being  read  and 
understood  by  means  of  an  alphabet,  or  signs  adapted  to  the 

J)urpose.  And  as  regards  the  second  patent  of  Professor  Morse, 
or  the  local  circuits,  the  mutator  of  the  defendant  does  not  vary 
from  it  in  any  essential  particular.  All  of  the  efficient  elements 
of  the  combination  are  retained,  or  their  places  supplied  by 
well-known  equivalents.  Its  organization  is  essentially  the 
same. 

Neither  is  the  substitution  of  marks  and  signs  differing  from 
those  invented  by  Professor  Morse  any  defence  to  this  action. 
His  patent  is  not  for  the  invention  of  a  new  alphabet,  but  for  a 
combination  of  powers  composed  of  tangible  and  intangible 
elements,  described  in  his  specification,  by  means  of  which 
marks  or  signs  may  be  impressed  upon  paper  at  a  distance, 
which  can  there  be  read  and  understood.  And  if  any  marks,  or 
signs,  or  letters  are  impressed  in  that  manner,  by  means  of  a 
process  substantially  the  same  with  his  invention,  or  with  any 
particular  part  of  it  covered  by  his  patent,  and  those  marks  or 
signs  can  be  read,  and  thus  communicate  intelligence,  it  is  an 
infringement  of  his  patent  The  variation  in  the  cnaracter  of  the 
marks  would  not  protect  it,  if  the  marks  could  be  read  and  un- 
derstood. 

We  deem  it  unnecessary  to  pursue  frirther  the  comparison 
between  the  machinery  of  the  patents.  The  invasion  of  the 
plaintiff  ^s  rights,  already  statea,  authorized  the  injunction 
granted  by  the  Circuit  Court,  and  so  much  of  its  decree  must  be 
affirmed.  But  for  the  reasons  hereinbefore  assi^ed,  the  com- 
plainants are  not  entitled  to  costs,  and  that  portion  of  the  de- 
cree must  be  reversed,  and  a  decree  passed  by  this  Court, 
directing  each  party  to  pay  his  own  costs  in  this  and  in  the  Cir- 
cuit Court. 
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SUPREME  COURT  OF  THE  UNITED  STATES, 
December  Term,  1853. 
Henrt  O'RieLLT,  et  al^  Appellants, 

Samuel  F.  B.  Morse,  et  al.,  Appellees. 

Appeal  from  the  Circuit  Court  of  the  United  States  for  the  District  of 

Kentucky, 

The  opinion  of  Justice  Gtrieb,  concurred  in  by  Justices 
Nelson  and  Wayne. 

I  entirely  concur  with  the  majority  of  the  Court  that  the 
appellee  and  complainant  below,  Samuel  F.  B.  Morse,  is  the  true 
and  first  inventor  of  the  recording  telegraph,  and  the  first  who  has 
successfully  applied  the  agent  or  element  of  nature,  called  electro-mag- 
netism, to  printing,  and  recording  intelligible  characters  at  a  distance  ; 
and  that  his  patent  of  1840,  finally  reissued  in  1848,  and  his  patent 
for  his  improvements,  as  reissued  in  the  same  year,  are  good  and 
valid  ;  and  that  the  appellants  have  infringed  the  rights  secured  to 
the  patentee  by  both  his  patents.  But,  as  I  do  not  concur  in  the  views 
of  the  majority  of  the  Court,  in  regard  to  two  great  points  of  the  case, 
I  shall  proceed  to  express  my  own. 

I. — Does  the  complainant's  first  patent  come  within  the  proviso  of 
the  sixth  section  of  the  act  of  1839  ;  and  should  the  term  of  fourteen 
years,  granted  by  it,  commence  from  the  date  of  his  patent  here,  or 
from  the  date  of  his  French  patent  in  1838  ? 

If  the  comjfdainant's  patent  is  within  the  provisions  of  this  section, 
I  eannot  see  how  we  can  escape  from  declaring  it  void.  The  proviso 
dedares,  that  ^  in  all  cases  every  such  patent  (issued  under  the  pro*' 
visions  of  that  section)  shall  be  limited  to  the  tenn  of  fourteen  years 
from  the  date  or  publication  of  such  foreign  letters  patent.**  It  is 
true  it  does  not  say  that  the  patent  shall  be  void  if  not  limited  to  such, 
term  on  its  face  ;  but  it  gives  no  power  to  the  officer  to  issue  a  patent 
for  a  greater  term.  If  the  patent  does  not  show  the-  true  commence- 
ment of  the  term  granted  by  it,  the  patentee  has  it  in  his  power  to 
deceive  the  public  by  claiming  a  term  of  fourteen  years,  while  in. 
reality  it  may  be  not  more  than  one. 

But,  I  am  of  opinion,  that  the  patent  in  question  does  not  con&e 
within  this  proviso.     The  facts  of  the  case,  as  connected  with  this 
point,  are  these:  On  the  6th  of  October,  1837,  Morse  filed,  in  th.e 
office  of  the  Commissioner  of  Patents,  a  caveat,  accompanied  by  a. 
specification,  setting  forth  his  invention,  and  praying  that  it  may  l>^ 
protected  till  he  could  finish  some  experiments  necessary  to  perfeol: 
its  details.     On  the  9th  of  April,  1838,  he  filed  a  formal  applicatioxx 
for  a  patent,  accompanied  by  a  specification  and  drawings.     On  tlx^ 
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l8t  of  May,  1838,  the  Commissioner  informs  him  titat  kis  applieatiati 
has  been  granted.  Morse  answers  on  the  15th  of  May,  that  he  is  just 
about  to  sail  for  Europe,  and  asks  the  Commissioner  to  delay  the  issue 
of  his  patent  for  the  present,  fearing  its  effect  upon  his  plans  abroad. 

On  the  30th  of  October,  1838,  he  obtained  his  useless  French 
patent.  On  his  return  to  this  country,  in  1840,  he  requests  his 
patent  to  be  perfected  and  issued.  In  his  application  filed  on  9th  of 
April,  1838,  there  was  an  oversight  in  filling  up  the  day  and  month. 
Tnis  clerical  omission  was  whoUy  immaterial,  but  ex  majari  cautela, 
I  second  affidavit  was  filed,  and  the  patent  issued  on  the  20th  of  June, 
1640,  for  the  term  of  14  years  firom  its  date. 

The  application  of  1838  had  a  set  of  drawings  annexed  to  the 
specification.  The  second  set  of  drawings  required  by  the  6th  sec- 
tion of  the  act  of  1837,  being  for  the  purpoee  of  annexation  to  the 
patent,  they  w«re  entirely  unnecessary  till  the  patent  issued,  and  are 
not  iBqaired  bj  law  to  accompanj  the  application  when  first  made, 
and  the  want  of  them  cannot  afieot  the  validity  of  the  application. 

In  many  instances,  owing  to  various  causes,  the  patent  is  not  issued 
till  many  months,  and  sometimes  a  year  or  more  after  the  application. 
The  €V)mmis8ioner  requires  time  to  examine  the  specification  ;  he 
may  suggest  difficulties  and  amendments ;  and  disputes  often  arise 
which  delay  the  issuing  of  the  patent.  But  the  application  does  not 
require  to  be  renewed,  and  is  never  considered  abandoned  in  conse- 
quence of  such  delay.  It  still  remains  as  of  the  date  of  its  filing  for 
every  purpose  beneficial  to  the  applicant.  The  law  does  not  require 
that  the  specification  and  its  accompaniments  should  be  in  the  precise 
form  which  they  afterwards  assume  in  the  patent.  It  requires  only 
that  &e  application  be  ^  in  toriting^  and  that  the  applicant  should 
"make  oath  thai  he  is  the  original  inventor,"  &;c.  The  other  require* 
meats  of  the  act  mnst  precede  the  issuing  of  the  patent,  but  make  no 
part  of  the  iqpf^ication,  and  are  not  conditions  precedent  to  its  validity. 
In  the  present  case,  we  have,  therefore,  a  regular  application  in  due 
form,  accompanied  by  a  specification  and  drawings,  filed  on  the  9th 
of  April,  1838.  It  has  not  been  withdrawn,  discontinued,  or  aban- 
doned. There  is  nothing  in  the  act  of  Congress  which  requires  that 
the  patent  should  be  issued  within  any  given  time  after  the  application 
is  filed,  or  which  forbids  the  postponement  of  it  for  a  time  at  the  sug- 
gestion either  of  the  applicant  or  the  officer  ;  nor  is  there  any  thing 
IB  the  general  policy  of  the  patent  laws  which  forbids  it.  On  the  con- 
trary, it  has  always  been  the  practice,  when  a  foreign  patent  is  desired, 
to  delay  the  issning  of  the  patent  here,  after  application  filed,  for  fear 
of  injuring  such  foreign  application.  It  forms  no  part  of  the  policy 
of  any  of  our  patent  acts  to  prevent  our  citizens  from  obtaining  patents 
ahfrosd.  By  the  Patent  Act  of  1793,  the  applicant  must  swear  that  his 
invention  was  not  known  or  used  before  the  application.  The  filing 
of  tihe  aippHcation  was  the  time  fixed  for  determining  the  applicant's 
right  to  a  patent.  If  a  patent  had  issued  abroad,  or  the  invention  had 
been  in  use  or  described  in  some  public  work  before  that  time,  it  was 
a  good  defence  to  it.  The  time  of  filing  the  application  was,  there- 
fore, made  by  law  the  criterion  of  his  right  to  claim  bb  first  inventor. 
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A  foreign  patent,  subsequent  to  the  date  of  his  application,  could  not 
be  set  up  as  a  defence  against  the  domestic  patentee.  The  American 
inventor,  who  had  filed  his  application  and  specification  at  home,  was 
thus  enabled  to  obtain  his  patent  abroad  without  endangering  his 
patent  at  home.  This  was  a  valuable  privilege  to  American  citizens, 
and  one  of  which  he  has  never  been  deprived  by  subsequent  legisla- 
tion ;  and  thus  the  law  stood  till  the  act  of  4th  July,  1836. 

Before  this  time,  the  right  to  obtain  a  patent  was  confined  to  Amer- 
ican citizens,  or  those  who  had  filed  their  intentions  to  become  such. 
The  policy  of  this  act  was  to  encourage  foreign  inventors  to  introduce 
their  inventions  to  this  country,  but  in  doing  so,  it  evinces  no  inten- 
tion of  limiting  our  own  citizens  by  taking  away  from  them  rights 
which  they  had  hitherto  enjoyed.  Accordingly,  it  gave  an  inventor, 
who  had  obtained  a  patent  abroad,  (and  who  was  generally  a  foreigner,) 
a  right  to  have  one  here,  provided  he  made  his  applieatum  here  within 
six  months  after  the  date  of  his  foreign  patent.  Neither  the  letter 
nor  the  spirit  of  this  act  interferes  with  the  right  to  an  inventor,  who 
has  filed  his  application  here,  from  obtaining  a  patent  abroad,  or  his 
right  to  a  term  of  fourteen  years  from  the  date  of  his  patent. 

In  1838,  therefore,  when  complainant  filed  his  application,  he  was 
entitled  to  such  a  patent.  But  in  March,  1839,  an  act  was  passed,  by 
the  sixth  section  of  which  it  is  alleged  the  complainant's  rights  hjive 
been  affected.  That  section  is  as  follows  : — ^**  That  no  person  shall 
be  debarred  from  receiving  a  patent  for  any  invention,  &c.,  as  provided 
in  the  act  of  4th  July,  1836,  to  which  this  is  additional,  by  reason  of  the 
same  having  been  patented  in  a  foreign  country  more  than  six  months 
prior  to  his  application ;  provided  that  the  same  shall  not  have  been 
introduced  into  public  and  common  use  in  the  United  States  prior  to 
the  application  for  such  patent.  And  provided,  also,  that  in  all  cases 
every  such  patent  shall  be  limited  to  the  term  of  fourteen  years  from 
the  date  or  publication  of  such  foreign  letters  patent"  Now  the  act  of 
1836,  as  we  have  shown,  had  given  a  privilege  to  foreign  patentees  to 
have  a  patent  within  six  months  afler  date  of  such  foreign  patent ;  it 
had  not  affected^  in  any  manner,  the  right  previously  enjoyed  by 
American  citizens  to  take  out  a  foreign  patent  after  filing  their  applim 
cation  here.  This  section  gives  *'  addttionaV*  rights  to  those  who  had 
first  taken  out  patents  abroad,  and  holds  out  an  additional  encourage- 
ment to  foreign  inventors  to  introduce  their  inventions  here,  subject  to 
certain  conditions  contained  in  the  provisoes.  Neither  the  letter, 
spirit,  nor  policy  of  this  act,  have  any  reference  to,  or  bearing  upon, 
the  case  of  persons  who  had  first  made  their  applications  here.  To 
construe  a  proviso,  as  applicable  to  a  class  of  cases  not  within  its 
enacting  clause,  would  violate  all  settled  rules  of  constmction.  The 
office  of  a  proviso  is  either  to  except  something  from  the  enacting 
clause,  or  to  exclude  some  possible  ground  of  misinterpretation,  or  to 
state  a  condition  to  which  the  privilege  granted  by  the  section  shall 
be  subjected.  Here  the  proviso  is  inserted,  to  restrain  the  general 
words  of  the  section,  and  impose  a  condition  on  those  who  accept  the 
privileges  granted  by  the  section.  It  enlarged  the  privileges  of 
foreign  patentees,  which  had  before  been  confined  to  six  months,  on 
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two  conditions  :  first,  provided  the  invention  patented  abroad  had  not 
been  introduced  into  public  use  here ;  and  secondly,  on  condition  that 
every  such  patent  should  be  limited  in  its  term.  The  general  words, 
"  in  all  eases/*  especially  when  restrained  to  "  every  such  patenty*  can- 
not extend  the  condition  of  the  proviso  beyond  such  cases  as  are  the 
subject-matter  of  legislation  in  the  section. 

The  policy  and  spirit  of  the  act  are  to  grant  privileges  to  a  certain 
class  of  persons  which  they  did  not  enjoy  before  ;  to  encourage  the 
introduction  of  foreign  inventions  and  discoveries,  and  not  to  deprive 
our  own  citizens  of  a  right  heretofore  enjoyed,  or  to  affect  an  entirely 
difierent  class  of  cases,  when  the  applications  had  been  filed  here  before 
a  patent  obtained  abroad. 

It  is  supposed  that  certain  evils  might  arise  by  allowing  an  appli- 
cant for  a  patent  here  to  delay  its  issue  till  he  can  obtain  a  foreign 
patent.  To  which  it  is  a  sufficient  answer  to  say,  that  if  such  evil  con- 
sequences should  be  found  to  exist,  it  is  for  Congress  to  remedy  ihem 
by  legislation.  It  is  no  part  of  the  duty  of  this  Court,  by  a  forced  con- 
stiuctioi^of  existing  statutes,  to  attempt  the  remedy  of  possible  evils 
by  anticipation. 

I  am  therefore  of  opinion  that  the  complainant's  patent,  as  renewed, 
contained  a  valid  grant  of  the  full  term  of  fourteen  years  from  its  ori- 
ginal date. 

II. — The  other  point  in  which  I  cannot  concur  with  the  opinion  of 
the  majority,  arises  in  the  construction  of  the  eighth  claim  of  complain- 
ant's first  patent,  as  finally  amended.     The  first  claim,  as  explanatory 
of  all  that  follow,  should  be  read  in  connection  with  the  eighth — ^they 
are  as  follows  : — ^*'  First — Having  thus  fully  described  my  invention,  I 
wish  it  to  be  understood  that  I  do  not  claim  the  use  of  the  galvanic 
current  or  currents  of  electricity  for  the  purpose  of  telegraphic  com- 
munications generally ;  but  what  I  specially  claim  as  my  invention 
and  improvement,  is  making  use  of  ^e  motive  power  of  magnetism, 
when  developed  by  the  action  of  such  current  or  currents  substantial- 
ly as  set  forth  in  Uie  foregoing  description  of  the  first  principal  part  of 
my  invention,  as  means  of  operating  or  giving  motion  to  machinery 
which  may  be  used  to  imprint  signals  upon  paper  or  other  suitable  ma- 
terial, or  to  produce  sounds  in  any  desired  manner  for  the  purpose  of 
telegraphic  communication  at  any  distances.  The  only  ways  in  which 
the  galvanic  current  had  been  proposed  to  be  used  prior  to  my  inven- 
tion and  improvement,  were  by  bubbles  resulting  from  decomposition, 
and  the  action  or  exercise  of  electrical  power  upon  a  magnetized  bar 
or  needle ;  and   the  bubbles  and  the  deflections  of  the  needles  thus 
produced,  were  the  subjects  of  inspection,  and  had  no  power,  or  were 
not  applied  to  record  the  communication.    I  therefore  characterize  my 
invention  as  the  first  recording  or  printing  telegraph  by  means  of  elec- 
tro-magnetism. 

"  There  are  various  known  modes  of  producing  motions  by  electro- 
magnetism,  but  none  of  these  had  been  applied  prior  to  my  invention 
and  improvement,  to  actuate  or  give  motion  to  printing  or  recording 
machinery,  which  is  the  chief  point  of  my  invention  and  improve- 
ment." 
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<<  Eighth.^ — ^I  do  not  propose  to  limit  myself  to  the  specific  machinery 
or  parts  of  machinery  described  in  the  foregoing  specification  and 
claims,  the  essence  of  my  invention  being  the  use  of  the  motive 
power  of  4he  electric  or  galvanic  cmrent,  which  I  call  electro-magne-^ 
tism,  however  developed,  for  marking  or  printing  intelligible  characters, 
signs  or  letters,  at  any  distances,  being  a  new  application  of  that 
power,  of  which  I  claim  to  be  the  first  inventor  or  discoverer." 

The  objection  to  this  claim  is,  that  it  is  too  broad,  because  the  in- 
ventor does  not  confine  himself  to  specific  machinery  or  parts  of  ma- 
chinery as  described  in  his  patent,  but  claims  that  the  essence  of  his 
invention  consists  in  the  application  of  electro^magnetism  as  a  motivB 
power,  however  developed,  for  printing  characters  at  a  distance.  This 
being  a  new  application  of  that  element  or  power,  of  which  the  paten- 
tee claims  to  be  the  first  inventor  or  discoverer. 

In  order  to  test  the  value  of  this  objection  as  applied  to  the  present 
case,  and  esoape  any  confusion  of  ideas  too  often  arising  from  the  use 
of  ill-defined  terms  and  propositions,  let  us  examine,  1st.  What  may 
be  patented,  or  what  forms  a  proper  subject  of  protection  usder  the 
Constitution  and  acts  of  Congress  relative  to  this  subject. 

2d.  What  is  the  nature  of  the  invention  now  under  consideratioii  ? 
Is  it  a  mere  machine,  and  subject  to  the  rules  which  effect  a  com- 
bination of  mechanical  devices  to  effect  a  particular  purpose  ? 

3d.  Is  the  claim  true  in  fact ;  and,  if  true,  how  can  it  be  too  hr4Hid, 
in  any  legal  sense  of  the  term,  as  heretofore  used,  either  in  the  acts  of 
Congress  or  in  judicial  decisions  ? 

4th.  Assuming  the  hypothesis  that  it  is  too  broad ;  how  should  that 
affect  the  judgment  for  costs  in  this  case  ? 

**  1st.  The  Constitution  of  the  United  States  declares  that  Congress 
shall  have  the  power  to  promote  the  progress  of  science  and  useful  arts^ 
by  securing,  for  limited  times,  to  authors  and  inventors,  the  exclusive 
right  to  their  respective  writings  and  discoveries.'^ 

The  act  of  Congress  of  1836  confers  this  exclusive  right,  for  a 
limited  time,  on  **  any  person  who  has  discovered  or  invented  any  neuf 
and  useful  art,  machine,  manufacture  or  composition  of  matter,  or  any 
new  and  useful  improvements  on  any  arf,  machine,  manufacture,  or  ccun* 
position  of  matter,  not  known  or  used  by  others  before  hia  or  their  di»- 
coveiy  or  invention  thereof^  and  not,  at  iJie  time  of  his  application  for  a 
patent,  in  public  use,"  &;c. 

A  new  and  useful  art,  or  a  new  and  useful  improvement  on  any 
known  art,  is  as  much  entitled  to  the  protection  of  the  law  as  a  machine 
or  manufacture.  The  English  patent  acts  are  confined  to  ^*  manufac- 
tures," in  terms ;  but  the  courts  have  construed  them  to  cover  and  pro- 
tect arts  as  well  as  machines ;  yet  without  using  the  term  art.  Here 
we  are  not  required  to  make  any  latitudinous  construction  of  our  sta^ 
tute  for  the  sake  of  equity  or  policy ;  and  surely  we  have  no  right, 
even  if  we  had  the  disposition,  to  curtail  or  narrow  its  liberal  policy 
by  astute  or  fanciful  construction. 

It  is  not  easy  to  give  a  precise  definition  of  what  \b  meant  by  the 
term  *'  art,"  as  used  in  the  acts  of  Congress.  Some,  if  not  aU,  the 
traits  which  distinguish  an  art  from  the  other  legitimate  subjects  of  a 
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patent,  are  stated  with  clearness  and  accuracy  by  Mr.  Curtis,  in  his 
treatise  on  patents.  The  term  art  *'  applies,"  says  he,  '^  to  all  those 
eases  where  the  application  of  a  principle  is  the  most  important  part  of 
the  invention,  and  where  the  machinery,  apparatus,  or  other  means  by 
which  the  principle  is  applied  are  incidental  only,  and  not  of  the 
essence  of  his  invention.  It  applies  also  to  all  those  cases  where  the 
result,  effect,  or  manu&ctured  article,  is  old,  but  the  invention  consists 
in  a  new  jvocess  or  method  of  producing  such  result,  effect,  or  manu- 
facture."    (Curt.  Pat.,  80.) 

A  machine,  though  it  may  be  composed  of  many  parts,  instruments, 
or  devices  combined  together,  still  conveys  the  idea  of  unity.  It  may 
be  said  to  be  invented,  but  the  term  ^*  discovery^*  could  not  well  be  pre- 
dicated of  it.  An  art  may  employ  many  different  machines,  devices, 
processes,  and  manipulations,  to  produce  some  useful  result.  In  a 
previously  known  art>  a  man  may  discover  some  new  process,  or  new 
application  of  a  known  princijde,  element^  or  power  of  nature,  to  the 
advancement  of  the  art;  and  will  be  entitled  to  a  patent  for  the  same, 
as  an  in^rovement  in  the  art ;  or  he  may  invent  a  machine  to  perform 
a  given  function,  and  then  he  will  be  entitled  to  a  patent  only  for  his 
machine.  That  improvements  in  the  arts  which  consist  in  the  new 
application  of  some  known  element,  power,  or  physical  law,  and  not 
in  any  particular  machine  or  combination  of  machinery,  have  been 
frequently  the  subject  of  patents,  both  in  England  and  this  country, 
the  eases  in  our  books  most  amply  demonstrate.  I  have  not  time  to 
examine  them  at  length ;  but  would  refer  to  James  Watf  s  patent  for 
a  method  of  saving  Aiel  in  steam-engines,  by  condensing  the  steam 
in  separate  vessels,  and  applying  non-conducting  substances  to  his 
steam-pipes ;  Clegg's  patent  for  measuring  gas  in  water — Jupe  vs. 
Pratt :  Webster^s  Pat.  Cases,  103 — and  the  celebrated  case  of  Neil- 
fon's  patent  for  the  application  of  hot  blast,  being  an  important  im- 
provement in  the  art  of  smelting  iron. 

In  England,  where  their  statute  does  not  protect  an  art  in  direct 
terms,  they  have  made  no  clear  distinction  between  an  art  and  an  im- 
provement in  an  art,  and  a  process,  machine  or  manufacture.     They 
were  hampered  and  confined  by  the  narrowness  of  the  phraseology  of 
their  patent  acts.     In  this  country  the  statute  is  as  broad  as  language 
can  make  it ;  and  yet  if  we  look  at  the  titles  of  patents  as  given  at  the 
Patent  Office,  and  the  language  of  our  courts,  we  might  suppose  that 
our  statute  was  confined  entirely  to  machines,  notwithstanding  in  Knoop 
vs.  The  Bank  (4  Washington,  C.  C.  R.  19),  Mr.  Justice  Washing- 
ton supported  a  patent  which  consisted  in  nothing  else  but  a  new  ap- 
plication of  copper  plates  to  both  sides  of  a  haxk  bill  as  a   security 
against  eounterfeiting.     The  new  application  was  held  to  be  an  art, 
and  therefore  patentable.    So  the  patent  in  McClurg  v^.  Kingsland  (1 
How.  204)  was  in  fact  for  an  improvement  in  the  art  of  casting  chilled 
rollers  by  conveying  the  metal  to  the  mould  in  a  direction  approach- 
ing to  the  tangent  of  the  cylinder,  yet  the  patentee  was  protected  in 
the   principle  of  his   discovery  (which  was  but  the  application   of 
a  Imown  law  of  nature  to  a  new  purpose)  against  all  forms  of  machi- 
nery embodying  the  aame  principle.     The  great  art  of  printing,  which 
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has  changed  the  face  of  human  society  and  civilization,  consisted  in 
nothing  but  a  new  application  of  principles  known  to  the  world  for 
thousands  of  years  ;  no  one  could  say  it  consisted  in  the  type  or  the 
press,  or  in  any  other  machine  or  device  used  in  performing  some  par- 
ticular function  more  than  in  the  hands  which  picked  the  types  or 
worked  the  press.  Yet  if  the  inventor  of  printing  had,  under  this 
narrow  construction  of  our  patent  law,  claimed  his  art  as  something 
distinct  from  the  machinery,  the  doctrine  now  advanced  would  have 
declared  it  unpatentable  to  its  full  extent  as  an  art,  and  that  the  inven- 
tor could  be  protected  in  nothing  but  his  first  rough  types  and  ill-con- 
trived press. 

I  do  not  intend  to  review  the  English  cases  which  adopt  the  prin- 
ciple for  which  I  now  contend,  notwithstanding  their  narrow  statute. 
But  would  refer  to  the  opinion  of  my  brother  Nelson,  in  14  How.  177 ; 
and  will  add,  that  Mr.  Justice  McLean,  in  delivering  the  opinion  of 
the  Court  in  that  case,  quotes  with  approbation  the  language  of  Lord 
Justice  Clerk  in  the  Neilson  case,  which  is  precisely  applicable  to  the 
question  before  us.  He  says,  "  The  specification  does  not  claim  any- 
Uiing  as  to  form,  nature,  shape,  materials,  numbers  or  mathematical 
character  of  the  vessel  or  vessels,  in  which  the  air  is  to  be  heated,  or 
as  to  the  mode  of  heating  such  vessels."  Yet  this  patent  was  sus- 
tained as  for  a  new  application  of  a  known  element,  or  to  use  correct 
language,  as  an  improvement  in  the  art  of  smelting  iron,  without  any 
regard  to  the  machinery  or  parts  of  machinery  used  in  the  application. 
— Such  I  believe  to  be  the  established  doctrine  of  the  English 
courts. 

He  who  first  discovers  that  an  element  or  law  of  nature  can  be 
made  operative  for  the  production  of  some  valuable  result,  some  new 
art,  or  the  improvement  of  some  known  art,  who  has  devised  the  ma- 
chinery or  process  to  make  it  operative,  and  introduced  it  in  a  practical 
form  to  the  knowledge  of  mankind,  is  a  discoverer  and  inventor  of  the 
highest  class.  The  discovery  of  a  new  application  of  a  known  ele- 
ment or  agent  may  require  more  labor,  expense,  persevering  industry 
and  ingenuity  than  the  invention  of  any  machine  ;  sometimes,  it  is  true, 
it  may  be  the  result  of  a  happy  thought  or  conception,  without  the  la- 
bor of  experiment,  as  in  the  case  of  the  improvement  in  the  art  of 
casting  chilled  rollers,  already  alluded  to.  In  many  cases  it  is  the  re- 
sult of  numerous  experiments  ;  not  the  consequence  of  any  reasoning 
a  priori,  but  wholly  empyrical,  as  in  the  discovery  that  a  certain  degree 
of  heat,  when  applied  to  the  usual  processes  for  curing  India  rubber,  pro- 
duced a  substance  with  new  and  valuable  qualities. 

The  mere  discovery  of  a  new  element,  or  law,  or  principle  of  nature, 
without  any  valuable  application  of  it  to  the  arts,  is  not  the  subject  of 
a  patent.  But  he  who  takes  this  new  element  or  power,  as  yet  use- 
less, from  the  laboratory  of  the  philosopher,  and  makes  it  the  servant 
of  man,  who  applies  it  to  the  perfecting  of  a  new  and  useful  art,  or  to 
the  improvement  of  one  already  known,  is  the  benefactor  to  whom  the 
patent  law  tenders  its  protection.  The  devices  and  machines  used 
in  the  exercise  of  it  may  or  may  not  be  new,  yet,  by  the  doctrine 
against  which  I  contend,  he  cannot  patent  them,  because  they  were 
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known  and  used  before.  Or  if  he  can,  it  is  only  in  their  new  applica- 
tion and  combinations  in  perfecting  the  new  art.  In  other  words,  he 
may  patent  the  new  application  of  &e  mechanical  devices,  but  not  the 
new  application  of  the  operative  element  which  is  the  essential  agent 
in  the  invention.  He  may  patent  his  combination  of  machinery,  but 
not  his  art. 

Where  a  new  and  hitherto  unknown  product  or  result  beneficial  to 
mankind  is  effected  by  a  new  application  of  any  element  of  nature, 
and  by  means  of  machines  and  devices,  whether  new  or  old,  it  cannot 
be  denied  that  such  invention  or  discovery  is  entitled  to  the  denomi- 
nation of  a  "  new  and  useful  art."  The  statute  gives  the  inventor  of 
an  art  a  monopoly  in  the  exercise  of  it,  as  fully  as  it  does  to  the  in- 
ventor of  a  mere  machine  ;  and  any  person  who  exercises  such  new 
art  without  the  license  of  the  inventor,  is  an  infringer  of  his  patent, 
and  of  the  franchise  granted  to  him  by  the  law  as  a  reward  for  his 
labor  and  ingenuity  in  perfecting  it.  A  construction  of  the  law  which 
protects  such  an  inventor  in  nothing  but  the  new  invented  machines, 
or  parts  of  machinery  used  in  the  exercise  of  his  art,  and  refuses  it  to 
the  exercise  of  the  art  itself,  annuls  the  patent  law.  If  the  law  gives 
a  franchise  or  monopoly  to  the  inventor  of  an  art,  as  fully  as  to  the 
inventor  of  a  machine,  why  shall  its  protection  not  be  coextensive 
with  the  invention  in  one  case,  as  well  as  in  the  other  ?  To  look  at 
an  art  as  nothing  but  a  combination  of  machinery,  and  give  it  protec- 
tion only  as  such  against  the  use  of  the  same  or  similar  devices,  or 
mechanical  equivalents,  is  to  refuse  it  protection  as  an  art.  It  ignores 
the  distinction  between  an  art  and  a  machine  ;  it  overlooks  the  clear 
letter  and  spirit  of  the  statute,  and  leads  to  inextricable  difficulties  ; 
it  is  viewing  a  statue  or  a  monument  through  a  microscope. 

The  reason  given  for  thus  conferring  the  franchise  of  the  inventor 
of  an  art  to  his  machines  and  parts  of  machinery,  is,  that  it  would 
retard  the  progress  of  improvement,  if  those  who  can  devise  better 
machines  or  devices  differing  in  mechanical  principle  from  those  of 
the  first  inventor  of  the  art,  or,  in  other  words,  who  can  devise  an  im- 
provement in  it,  should  not  be  allowed  to  pirate  it. 

To  say  that  a  patentee  who  claims  the  art  of  writing  at  a  distance 
hy  means  of  Electro-Magnetism^  necessarily  claims  all  future  ih- 
FROTEHENTS  IN  THE  ART,  is  to  misconstruc  it,  or  dratp  a  consequence 
from  it  not  fairly  to  he  inferred  from  its  language.  An  improvement  in  a 
known  art  is  as  much  the  subject  of  a  patent  as  the  art  itself ;  so  also 
is  an  improvement  on  a  known  machine.  Yet,  if  the  original  machine 
be  patented,  the  patentee  of  an  improvement  will  not  have  a  right  to 
use  the  original.  This  doctrine*  has  not  been  found  to  retard  the 
progress  of  invention  in  the  case  of  machines  ;  and  I  can  see  no 
reason  why  a  contrary  one  should  be  applied  to  an  art. 

The  claim  of  the  patentee  is,  that  he  may  be  protected  in  the  exer- 
ciae  of  his  art  as  against  persons  who  may  improve  or  change  some 
of  the  processes  or  machines  necessary  in  its  exercise.  The  Court, 
by  deciding  that  this  claim  is  too  broad,  virtually  decides  that  such 
an  inventor  of  an  improvement  may  pirate  the  art  he  improves,  because 
it  is  contrary  to  public  policy  to  restrain  the  progress  of  invention ; 
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or,  in  other  words,  it  may  be  said  that  it  is  the  policy  of  the  courts 
to  refuse  that  protection  to  an  art  which  it  affords  to  a  machine,  and 
which  it  is  the  policy  of  the  Constitution  and  the  laws  to  grant. 

2d.  Let  us  now  consider  what  is  the  nature  of  the  invention  now 
under  consideration. 

It  is  not  a  composition  of  matter,  or  a  manufacture,  or  a  machine. 
It  is  the  application  of  a  known  element  or  power  of  nature  to  a  new 
and  useful  purpose  by  means  of  various  processes,  instruments  and 
devices,  and  if  patentable  at  all,  it  must  come  within  the  category  of 
*^  a  new  and  useful  art."  It  is  as  much  entitled  to  this  denomination 
as  the  original  art  of  printing  itself.  The  name  given  to  it  in  the 
patent  is  generally  the  act  of  the  Commissioner,  and  in  this,  as  in 
many  other  cases,  a  wrong  one.  The  true  nature  of  the  invention 
must  be  sought  in  the  specification.  The  word  Telegraph  is  derived 
from  the  Greek,  and  signifies  to  '^  write  afar  off,  or  at  a  distance." 
It  has  heretofore  been  applied  to  various  contrivances  or  devices  to 
communicate  intelligence  by  means  of  signals  or  semi^hores  which 
speak  to  the  eye  for  a  moment ;  but  in  its  primary  and  literal  signifi'* 
cation  of  writings  printings  or  recording  at  a  distance,  it  never  was  in* 
vented,  perfected,  or  put  into  practical  operation,  till  it  was  done  by 
Morse.  He  preceded  Steinheil,  Cook,  Wheatstone,  and  Davy,  in  the 
successful  application  of  the  mysterious  power  or  element  of  electro^ 
magnetism  to  this  purpose  ;  and  his  invention  has  entirely  superseded 
their  inefficient  contrivances.  It  is  not  only  ^*  a  new  and  useful  art,** 
if  that  term  means  anything,  but  a  most  wonderful  and  astonishing 
invention,  requiring  tenfold  more  ingenuity  and  patient  experiment  to 
perfect  it,  than  the  art  of  printing  with  types  and  press,  as  originally 
invented. 

3d.  Is  it  not  true,  as  set  forth  in  this  eighth  claim  of  the  specifica- 
tion, that  the  patentee  was  the  first  inventor  or  discoverer  of  the  use 
or  application  of  electro-magnetism  to  print  and  record  intelligible 
characters  or  letters  ?     It  is  the  very  ground  on  which  the  Court 
agree  in  confirming  his  patent.     Now  the  patent  law  requires  an  in* 
ventor,  as  a  condition  precedent  to  obtaining  a  patent,  to  deliver  a 
written  description  of  his  invention  or  discovery,  and  to  particularly 
specify  what  he  claims  to  be  his  own  invention  or  discovery.     If  he 
has  truly  stated  the  principle,  nature,  and  extent  of  his  art  or  inven* 
tion,  how  can  the  Court  say  it  is  too  broad,  and  impugn  the  validi^ 
of  his  patent  for  doing  what  the  law  requires  as  a  condition  for  obtain* 
ing  it  ?     And  if  it  is  only  in  case  of  a  machine  that  the  law  requires 
the  inventor  to  specify  what  he  claims  as  his  own  invention  and  dis- 
covery, and  to  distinguish  what  is  new  from  what  is  old,  then  this 
eighth  claim  is  superfluous,  and   cannot  affect  the  validity  of  his 
patent,  provided  his  art  is  new  and  useful,  and  the  machines  and 
devices  claimed  separately  are  of  his  own  invention.     If  it  be  in  the 
use  of  the  words  *'  however  developed^  that  the  claim  is  to  be  adjudged 
too  broad,  then  it  follows  that  a  person  using  any  other  process  fcnr 
the  purpose  of  developing  the  agent  or  element  of  electro-magnetism, 
than  the  common  one  now  in  use  and  described  in  the  patent,  may 
pirate  the  whole  art  patented. 
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Bat  if  it  be  adjudged  that  the  claim  is  too  broad,  because  the  in* 
yentor  claims  the  application  of  this  element  to  his  new  art,  then  his 
patent  is  to  be  invaiidated  for  claiming  his  whole  invention,  and  nothing 
more.  If  the  result  of  this  application  be  a  new  and  useful  art,  and 
if  the  essence  of  his  invention  consists  in  compelling  this  hitherto 
useless  element  to  record  letters  and  words  at  any  distance,  and  in 
many  places  at  the  same  moment,  how  can  it  be  said  that  the  claim 
is  for  a  principle  or  an  abstraction  ?  What  is  meant  by  a  claim  being 
too  hroad  ?  The  patent  law  and  judicial  decisions  may  be  searched 
in  vain,  for  a  provision  or  decision  that  a  patent  may  be  impugned  for 
claiming  no  more  than  the  patentee  invented  or  discovered.  It  is 
only  when  he  claims  something  before  known  and  used,  something  as 
new  which  is  not  new,  either  by  mistake  or  intentionally,  that  his 
patent  is  affected. 

The  act  of  Congress  requires  the  applicant  for  a  patent  to  swear 
that  "  he  is  the  original  and  first  inventor  of  the  art,  machine,"  &c.  It 
requires  the  Commissioner  to  make  an  examination  of  the  alleged 
invention,  ^^  and  if  it  shall  appear  that  the  same  has  not  been  invented 
prior  to  the  alleged  invention,  he  shall  grant  a  patent,  &c.  But  if  it 
thaXi  appear  that  the^  applicant  is  not  the  original  and  first  inventor  or 
discoverer  thereof,  or  that  any  part  of  that  which  is  claimed  as  new  had 
before  been  invented/^  then  the  applicant  to  have  leave  to  withdraw  his 
application. 

The  13th  section  treats  of  defective  specifications,  and  their  remedy, 
where  the  applicant,  through  mistake  or  inadvertency,  had  claimed 
^^more  than  he  had  a  right  to  claim  as  new" 

The  15th  section,  in  enumerating  the  defences  which  a  defendant 
may  be  allowed  to  make  to  a  patent,  states  that  inter  alia  he  may  show 
"  that  the  patentee  was  not  the  original  and  first  inventor  or  discoverer 
of  the  thing  patented,  or  of  a  substantial  and  material  part  thereof 
claimed  as  new^  and  the  proviso  to  the  same  section  allows  the  court 
to  refuse  costs,  '*  when  the  plaintiff  shall  fail  to  sustain  his  action  on 
tiie  ground  that  in  his  specification  or  claim  is  embraced  more  than 
thcU  of  which  he  was  the  first  inventor. 

The  7th  section  of  the  act  of  March  3d,  1837,  specially  defines  the 
meaning  of  the  phrase  too  broad  to  be,  when  the  patent  claims  more 
than  that  of  which  the  patentee  was  the  original  and  first  inventor ; 
and  the  9th  section  of  the  same  act  again  providing  for  cases  where, 
by  accident  or  mistake,  the  patentee  claims  more  than  he  is  justly  en- 
titled to,  describes  it  to  be,  "  where  the  patentee  shall  have  in  his 
specification  claimed  to  be  the  original  inventor  or  discoverer  of  any 
material  or  substantial  part,  of  which  he  is  not  the  first  and  original 
inventor,  and  shall  have  no  legal  and  just  right  to  the  same."     Thus 
we  see  that  it  is  only  where,  through  inadvertence  or  mistake,  the 
patentee  has  claimed  something  of  which  he  was  not  th^  first  inventor, 
that  the  Court  are  directed  to  refuse  costs. 

The  books  of  reports  may  be  searched  in  vain  for  a  case  where  a 

patent  has  been  declared  void,  for  being  too  broad  in  any  other  sense. 

Assuming  it  to  be  true,  then,  for  the  purpose  of  the  argument,  that 

the  new  application  of  the  power  of  electro-magnetism  to  the  art  of 
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telegraphing  or  printing  characters  at  a  distance,  is  not  the  subject  of 
a  patent,  because  it  is  patenting  a  principle  ;  yet  as  it  is  also  true  that 
Morse  was  the  first  who  made  this  application  successfully,  as  set 
forth  in  this  8th  claim,  I  am  unable  to  comprehend  how,  in  the  words  of 
the  statute,  we  can  adjudge  ''  that  he  has  failed  to  sustain  his  action 
on  the  ground  that  his  specification  or  claim  embraces  more  than  that 
of  which  he  was  the  first  inventor."  It  is  for  this  alone  that  the  sta- 
tute authorizes  us  to  refuse  costs. 

4th.  Assuming  this  8th  claim  to  be  too  broad,  it  may  well  be  said, 
that  the  patentee  has  not  unreasonably  delayed  a  disclaimer,  when  we 
consider  that  it  is  not  till  this  moment  he  had  reason  to^believe  it  was 
too  broad.  But  the  bill  claims,  and  it  is  sustained  by  proof,  that  the 
defendant  has  infringed  the  complainant's  second  patent  for  his  im- 
provement. 

The  Court  sustain  the  validity  of  this  patent.  Why,  then,  is  the  com- 
plainant not  entitled  to  his  costs  ?  At  law,  a  recovery  on  one  good 
count  is  sufficient  to  entitle  the  plaintiff  to  recover  costs ;  and  I  can 
see  no  particular  equity  which  &e.  defendants  can  claim,  who  are 
adjudged  to  have  pirated  two  inventions  at  once. 

I  am  of  opinion,  therefore,  that  the  decree  of  the  Circuit  Court 
should  be  affirmed,  with  costs. 
True  copy. 

Test :       Wm.  Thos.  Carroll, 

C.  o.  C  U.  S. 
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Art.  L— ATLiNTIC  AND  PACIFIC  TELEGRAPH. 

THE  UNE  PRACTICABLE — GREAT    BENEFIT    TO    TH£    OOyERNMEJTT    AXD   THX 
PEOPLE  —  REPORT     OF    SENATE    COMMITTEE    IN    FAVOR    OF    A 
LINE  —  SENATE     BILL     FOR    ITS    CONSTRUCTION. 

The  subject  of  a  line  of  Telegraph  connecting  the  two  ocean 
stores  of  America  is  one  of  no  ordinary  import.  None  more 
SO  for  the  United  States  Government. 

The  electric  wires  spreading  over  the  country  are  of  the  most 
commanding  importance  to  the  people,  and  to  the  official  ma- 
chinery of  the  Bepublic.  We  have  seen  instances  where  the 
Government  coula  have  saved  money  enough  to  build  the  en- 
tire line  to  the  Pacific.  A  loss,  in  failing  to  use  the  telegraph, 
is  but  little  considered.  The  press,  throughout  the  country, 
teem  with  editorials  crying  aloud  against  Galphin,  Gardiner, 
and  other  frauds.  Money  thus  lost  is  monstrous  to  all,  and  the 
most  intense  excitement  is  created.  The  fatal  consequences  are 
matters  of  excitement  for  the  moment,  and  the  sum  of  money 
thus  attained,  nearly  everybody  seems  to  feel  as  though  it  were 
their  own  private  loss.  This  may  be  all  right,  and  we  do  not 
think  otherwise. 

Why  make  a  discrimination  between  the  losses  of  the  Govern- 
ment r  A  dollar  is  a  dollar  the  world  over,  and  the  people 
ought  to  feel  the  loss  occasioned  by  want  of  judgment  upon 
the  part  of  the  officers  in  failing  to  save^  as  they  do  in  expend- 
ing. They  are  the  same.  We  have  reason  to  believe  and  to 
know,  that  the  cost  of  building  a  line  of  two  wires,  from  the 
frontiers  to  the  Pacific  Ocean,  can  be  saved  by  the  Govern- 
ment in  less  than  two  years  after  its  completion.  Ask  Mr. 
Marcv,  Secretary  of  State,  if  the  Government  would  not  have 
saved  a  sum  sufficient  to  build  a  line  to  the  Pacific  had  there 
been  a  line  to  New-Orleans  from  Washington  during  the  Mexi- 
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can  war  ?  We  could  mention  monstrous  losses  sustained  hj 
the  United  States,  by  non-use  of  the  lines  with  the  West  We 
dare  not  mention  details,  but  we  know  that  we  speak  correctly. 

We  do  hope  Congress  will  pass  the  bill  appended,  and  even 
do  more  than  the  bSl  requires.  The  route  ought  to  be  protect- 
ed with  soldiers,  not  only  on  account  of  the  line,  but  to  protect 
the  traveller. 

The  following  report  was  presented  by  General  Jones,  Sena- 
tor from  Iowa,  on  the  2l8t  of  February,  1854,  recommending  an 
amended  bill,  originally  presented  by  Mr.  Hamlin,  of  Maine. 

The  Senate  will  doubtless  pass  the  proposed  bill,  but  how 
soon  it  will  become  a  law  no  human  can  divine. 

On  another  occasion  we  contemplate  discussing  this  subject 
further,  in  connection  with  the  railroad.  The  Atlantic  and 
Pacific  Company  of  New- York  has  passed  very  favorable  reso- 
lutions. We  feel  confident  this  road  and  line  will  be  built  ere 
many  years. 

Mr.  Jones,  of  Iowa,  made  the  following  report : — 

*'  The  Committee  on  Territories,  to  whom  was  referred  the 
memorial  of  Hiram  0.  Alden  and  James  Eddy,  asking  for  the 
right  of  way  for  a  telegraph  to  the  Pacific,  and  a  grant  of  land 
in  aid  of  the  construction  of  such  telegraph,  having  considered 
the  same,  beg  leave  to  report  :— 

The  proposition  to  connect  the  eastern  and  western  shores  of 
this  continent  by  magnetic  telegraph  is  one  of  such  vast  impor- 
tance, involving  alike  the  highest  consideration  of  public  and 
private  interest,  civilization  and  power,  that  it  is  almost  impos- 
sible to  do  it  justice  within  the  limits  usually  assigned  to  an 
official  communication  to  Congress.  It  is  proposed,  therefore, 
to  divide  the  subject,  and  to  consider  chiefly — 

1st  The  necessity,  uses  and  advantages  of  the  enterprise  to 
the  Government  ana  the  public. 

2d.  The  feasibility  of  its  execution. 

3d.  Its  comparatively  small  cost,  in  view  of  the  advantages 
to  be  derived  from  it. 

That  there  is  an  absolute  necessity  for  a  line  of  telegrapL, 
connecting  our  Atlantic  and  Lake  cities  with  the  cities  on  the 
Pacific  coast,  is  apparent  to  the  humblest  capacity.  The  various 
business  relations  of  Boston,  New- York,  Philadelphia,  Balti- 
more,  Washington,  Charleston,  and  New-Orleans,  as  well  as 
BuflFalo,  Chicago,  St.  Louis,  and  Cincinnati,  with  the  cities  of 
our  new  Pacific  empire,  must  necessarily  partake  of  the  nature 
of  chance,  and  involve  innumerable  losses,  till  the  wants  of  Ca- 
lifornia and  the  means  of  supplying  these  shall  be  known  to  our 
merchants,  flour  and  provision  dealers,  in  time  to  make  profit- 
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able  shipments.  A  commercial  telegraphic  correspondent  at 
San  Francisco,  informing  his  friends  on  the  Atlantic  coast,  on 
the  Lakes,  or  on  the  Ohio,  Mississippi  and  Missouri  rivers,  of 
the  state  of  the  markets,  the  arrival  from  foreign  countries,  the 
abundance  or  scarcity  of  provisions,  the  accumulation  of  the 
precious  metals,  &c.,  woula  annually  save  millions  of  property, 
and  give  to  that  which  is  now  considered  hazardous  specula- 
tion, the  reality  and  substance  of  healthy  trade.  Capital,  which 
is  now  misapplied  or  lost,  would  find  a  profitable  mvestment, 
and  help  to  develop  and  multiply  the  resources  of  the  whole 
country.  And  as  the  business  people  of  our  Atlantic  and 
Western  cities  would  be  the  first  to  receive  all  this  valuable  in- 
formation, so  would  they  also  be  the  first  to  profit  by  it,  even 
to  a  point  which  would  enable  them  to  import  into  San  Fran- 
cisco, direct  from  Europe,  the  goods  which  cannot  be  supplied 
by  our  own  domestic  markets. 

So  far  the  necessities  of  commerce ;  let  us  now  consider  those 
of  the  Government.    The  acquisition  of  California  secures  to 
the  United  States  the  most  favorable  position  on  the  entire 
globe  for  a  world-empire.  Bounded  east  and  west,  respectively, 
by  the  two  great  oceans  which  divide  the  continents,  its  north- 
em  expanse   only  limited  by   barren  wilds  or  sparsely  set- 
I         tied  colonies  of  a  distant  country,  and  to  the  southward  en- 
countering a  nation  yielding  at  every  «tep  to  our  superior  ener- 
gy and  progress,  notning  is  wanting  to  render  the  machinery 
of  our  Government  perfect,  but  a  safe  and  rapid  intercommuni- 
cation between  the  neart  and  the  extremities.    In  proportion 
to  the  distance  of  a  State  or  Territory  from  the  Federal  Govern- 
ment is  the  necessity  of  protection,  especially  when  the  wealth 
and  resources  of  those  States  and  Territories  are  apt  to  invite 
the  cupidity  of  strangers.     Our  Pacific  seacoast  is  as  yet  entire- 
ly unguarded,  and  must  necessarily  remain  so  for  a  number  of 
years;  though  a  vast  amount  of  Government  property  may,  in 
the  meanwhile,  be  accumulating  in  the  sea-ports.    There  are 
wharves  and  docks,  Government  stores,  custom-houses,  assay 
offices,  barracks — ^in  short,  property  amounting  to  millions,  in- 
trust^ to  oflScers,  with  whom  the  Government  must  be  in  cor- 
refl|)ondence  at  all  times,  but  who  might  require  double  the  care 
ana  attention  in  time  of  war.     Our  California  gold  fleets  might 
require  convoys,  and  the  commanders  of  our  men-of-war  in  the 
i       Pacific    fresh  instructions  from  the  Government,  which  could 
i      not  be  conveyed  in  season  except  by  telegraph.     Troops  may 
;'      be  ordered  to  march,  or  be  conveyed  from  one  point  on  the 
\     coast  to  another,  reinforcements  may  be  demanded  or  announced 
— in  short,  the  action  of  the  Government  invoked  in  a  thousand 
ways,  when  success  may  depend  on  promptness  of  execution. 
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In  all  these  cases  the  telegraph  would  be  an  instrument  oipower^ 
either  for  offensive  or  defensive  measures. 

On  the  score  of  economy,  it  would  save  the  Government  the 
employment  of  expresses,  and  the  multiplication  of  Government 
officials  in  the  civil  Und  military  service.  It  would  cause  the 
business  of  the  Government  to  be  done  almost  as  soon  as  the 
orders  may  be  issued  from  the  respective  departments  in  Wash- 
ington, and  thus  prevent  the  waste  of  means  consequent  on  de- 
lay. It  would  aad  strength  and  efficiency  to  every  Executive 
act,  and  preserve  that  faith  and  reliance  on  our  Federal  Govern- 
ment, in  citizens  separated  from  us  by  snow-capped  mountains 
and  vast  deserts,  which  would  animate  their  hopes,  and  sustain 
their  courage,  in  times  of  trial. 

But  there  are  yet  other  advantages  to  be  derived  from  the 
use  of  a  line  of  telegraph  from  the  Atlantic  to  the  Pacific.  We 
have  a  fleet  of  some  six  hundred  whalers  in  the  Pacific  Ocean, 
the  captains  and  crews  of  which  are  ever  anxious  to  be  put 
in  communication  with  their  friends  at  home,  and  the  merchants 
in  our  Eastern  cities.  They  are  naturally  desirous  to  bring  the 
product  of  their  daring  industry  to  the  best  markets,  whether 
American  or  European,  and  the  telegraph  is  the  best  means  of 
imparting  to  them  the  information  needed  for  that  purpose.  In 
addition  to  this,  our  carrying  trade  in  the  Pacific  has  quadrupled 
since  the  discovery  of  the  precious  metals  in  California  and  Aus- 
tralia, amounting  now  to  some  800,000  tons,  and  employing  a 
capital  of  more  than  a  hundred  millions  of  dollars ;  while  the 
revolution  in  China,  and  the  prospect  of  opening  the  ports  of 
Japan,  promise  a  field  of  enterprise  to  our  merchants  and  navi- 
gators, which  must  make  San  Francisco  and  New- York  the  em- 
poriums of  the  world's  commerce,  and  the  Atlantic  and  Pacific 
Telegraph  the  great  source  of  commercial  information  to  all 
trading  nations.  When  our  Pacific  steamers  shall  carry  the 
mails  from  San  Francisco  to  Shanghai  and  Canton,  intelligence 
will  be  conveyed  from  India  to  China,  and  thence  through  the 
United  States  to  Europe,  in  less  time,  and  with  more  safety,  than 
by  the  overland  route.  The  India  mail,  by  the  overland  route, 
requires,  on  an  average,  sixty-eight  days  to  reach  England,  and 
twelve  days  more  to  reach  New- York  and  Boston — in  all,  eighty 
days.  When  the  Atlantic  and  Pacific  Telegraph  shall  be  built, 
and  a  line  of  steamers  run  from  San  Francisco  to  Shanghai,  news 
from  China  will  be  received  in  New- York  in  seventeen  days, 
fifteen  of  which  will  be  required  in  the  transmission  of  the  mails 
from  China  to  San  Francisco,  and  one  or  two  days,  at  furthest, 
from  San  Francisco  by  telegraph  to  New- York,  Add  to  this 
distance  of  seventeen  days,  twelve  days  for  the  transmission  of 
the  mails  from  New- York  to  Liverpool  or  London,  and  the 
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Eastern  news,  via  the  United  States,  will  reach  England  in  less 
than  half  the  time  now  required  for  its  transit  by  the  overland 
roate. 

The  news  from  India,  the  Sandwich  Islands,  the  Dutch  East 
Indies,  Australia,  and  New-Zealand  will  all  be  conveyed  by  the 
United  States,  until,  when  the  Pacific  Railroad  shall  be  built, 
commerce  itself  will  follow  in  the  train  of  commercial  intel- 
ligence. 

That  the  Atlantic  and  Pacific  Telegraph  would  be  the  source 
of  infinite  satisfaction  to  thousands  of  our  hardy  Western  pio- 
neers who,  through  it,  would  be  enabled  to  communicate  with 
their  wives  and  children,  friends  and  relatives  at  home,  need 
scarcely  be  memtioned.  Many  a  heart  would  be  gladdened, 
many  an  expense  saved,  and  many  a  comfort  added  to  scanty 
means,  by  early  tidings  of  the  emigrant's  new  favorable  location 
and  success.  In  whatever  light  the  subject  may  be  considered, 
whether  in  reference  to  the  interests  of  the  government,  the 
prosperity  of  our  merchants  and  navigators,  or  the  happiness  and 
comfort  of  the  citizens  at  large,  the  enterprise  is  eminently  cal- 
culated to  promote  the  power,  wealth,  and  general  prosperity  of 
the  country. 

As  regards  the  feasibility  of  the  enterprise,  the  experience  o 
the  memorialists,  tested  by  successful  undertakings  of  a  similar 
nature  in  other  parts  of  the  country,  as  well  as  the  fact  that  they 
ask  no  aid  from  the  government  till  their  line  is  completed  and  in 
vxtrhing  order^  furnish  the  strongest  presumptive  evidence  in  its 
&vor.    The  wires,  which  they  propose  to  lay  down  underground, 
to  protect  them  against  storms,  wild  animals,  or  Indians,  are 
covered  by  an  imperishable  insulating  substance,  impervious  to 
moisture,  and  unaffected  by  any  other  decomposing  infiuences 
of  the  earth.     They  propose  to  lay  them  deep  enough  to  prevent 
their  being  disturbed ;  and  they  have  discovered  a  process  of 
carrying  them  across  the  beds  of  rivers,  and  through  masses  of 
rocks.     Experiments  of  the  same  kind  have  been  made  in  Eu- 
rope and  proved  successful.    Besides,  the  memorialists  propose  to 
have  testing  tubes  every  five  miles,  and  operating  stations  everv 
hundred  miles,  on  the  entire  kngth  of  tne  line.    Their  confi- 
dence in  their  plan  of  construction,  and  the  entire  success  of  its 
execution  is  so  great,  that  they  propose  to  complete  the  line 
within  two  years  from  the  passage  of  this  bill,  or  to  forfeit  all 
the  rights  and  privileges  acquired  under  it.    Such  confidence 
can  only  be  imparted  by  science,  which  subjects  matter  to  the 
immutable  laws  of  nature,  and  predicts  with  unerring  certainty 
the  result  of  their  application.   The  government  is  not  asked  to 
aid  in  making  experiments  ;  it  is  not  called  upon  to  appropriate  a 
dollar,  or  donate  an  acre  of  the  public  domain,  until  the  enter- 
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prise  is  crowned  with  success,  and  that  success  manifest,  by  the 
actual  use  the  governmeDt  is  invited  to  make  of  it. 

It  remains  to  be  shown  that  the  expense  of  the  undertaking 
is  commensurate  with  its  advantages  in  practice. 

All  the  memorialists  ask,  after  the  line  is  completed  and  in 
working  order,  is  a  donation  of  two  millions  of  acres  of  land 
along  the  line,  or  in  some  other  territories  of  the  United  States 
not  interfering  with  the  grants  that  may  have  been  made,  or 
may  h^eafter  be  made  fer  railroad  purposes.  This  is  a  small 
donation,  compared  with  the  liberal  grants  which  have  been 
made  for  railroads  and  other  improvements  of  a  less  general 
character,  and  less  likely  to  affect  tne  wealth  and  progress  of  the 
whole  country.  Neither  is  it  asked  that  the  lands  granted  shall 
be  in  a  continuous  line,  only  benefiting  the  grantees.    The  im- 

1)rovements  on  the  line  will  enhance  the  value  of  the  adjacent 
ands,  cause  their  settlement,  and  thus  bring  them,  at  an  early 
period,  into  market.  The  telegraph  will  be  the  forerunner  of 
civilization  and  power,  and  increase  the  revenue  of  the  govern- 
ment, from  customs  and  divers  other  sources. 

But  there  is  yet  another  most  important  consideration.  The 
memorialists  do  not  ask  that  the  government  shall  grant  them 
lands  without  receiving  an  equivcdent  Thev  bind  themselves, 
in  perpetuity,  to  transmit  monthly,  free  of  charge,  and  prior  to 
all  other  business,  eight  thousand  words  for  the  sole  use  of  the 
government,  and  agree  to  work  the  line,  day  and  night,  without 
interruption.  This  the  Committee  consider  the  most  valuable 
feature  in  the  whole  proposition.  At  the  rate  of  charges  pro- 
posed by  the  memorialists  for  so  large  a  distance,  and  worked 
at  so  great  an  outlay  of  labor  and  capital,  it  would  be  equal  to 
the  payment  of  f  luO,000  per  annum;  but  the  actual  saving  to 
government,  in  expresses,  messengers,  &c.,  would  amount  to 
much  more,  and  far  exceed  the  interest  on  the  value  of  the 
donated  lands.  Viewed  in  this  light,  the  grant  of  lands  from 
the  government  would,  in  fact,  be  nothing  else  but  a  perpetual 
lease  of  them,  at  the  yearly  rent  of  $10  >,000  and  upwards ;  and 
not  in  the  nature  of  a  gifl^  but  of  a  profitable  investment. 

Considering,  then,  that  the  memorialists  assume  the  whole 
risk  and  responsibility  of  the  enterprise,  and  that  the  government 
is  only  called  upon,  at  its  successful  completion^  to  make  a  mode- 
rate grant  of  land  for  the  use  of  it^  in  all  time  to  come,  in  the 
nature  of  rent,  their  proposition  appears  eminently  just  and 
reasonable  on  the  face  of  it,  and  perfectly  safe  to  the  go- 
vernment. 
Your  Committee  beg  leave  to  report  the  following  bill  :^- 
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A  BILL  AUTHORIZING  THE  CONSTRUCTION  OF  A  LINE  OP  TELE- 
GRAPH FROM  THE  MISSOURI  OR  MISSISSIPPI  RIVER  TO  THE 
PACIFIC  OCEAN. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
Hie  United  States  of  America  in  Congress  assembled,  That 
Hiram  O.  Alden  and  James  Eddy,  their  successors,  associates 
and  assigns,  are  hereby  authorized  and  empowered  to  construct 
at  their  own  expense,  a  line  of  telegraph  from  such  point  on 
the  Mississippi  or  Missouri  River  as  they  may  hereafter  select, 
through  the  public  lands  belonging  to,  and  under  tho  jurisdic- 
tion of  the  united  States,  over  which  lands  the  right  of  way  for 
that  purpose  is  hereby  granted,  to  San  Francisco,  in  California, 
or  some  other  point  on  the  Pacific  coast,  in  as  direct  a  line  as 
practicable,  wita  the  liberty  to  construct  also  diverging  lines  to 
and  through  the  public  lands  in  the  States  and  Territories  lying 
both  north  and  south  of  said  direct  or  main  line,  as  is  herein- 
after set  forth. 

Sec.  2.  And  be  it  further  enactedj  That  said  line  of  tele- 
graph shall  be  constructed  of  durable  materials,  with  at  least 
two  independent  conductors  thoroughly  insulated,  and  securely 
placed  under  the  surface  of  the  earth,  rock,  or  water,  with  test- 
ing tubes  every  five  miles,  and  working  stations  at  distances 
averaging  not  more  than  one  hundred  miles,  to  secure  the  through 
working  of  the  same,  and  for  its  repair  and  protection.  Said 
working  stations  are  to  be  supplied  with  all  the  requisite  tele- 
graph apparatus,  instruments,  operators  and  men,  necessary  to 
its  efficacy  and  reliability,  and  the  same  shall  be  completed  and 
put  in  operation  within  two  years  from  the  passage  of  this  bill, 
and  such  State  legislation  as  may  be  necessary  to  authorize  its 
construction  in  the  States  through  which  it  may  pass.  And 
said  line  of  telegraph,  when  so  completed,  shall  thereafter  be 
kept  in  operation  by  night  as  well  as  by  day. 

Sec.  S.  And  be  it  furdier  enacted.  That  there  shall  be  reserved 
and  granted  to  the  General  Government  forever,  the  free  and 
prior  use  of  said  lino  of  telegraph,  for  the  transmission  of  all 
official  despatches  and  communications  between  said  govern- 
ment and  its  oflicers :  Provided,  however,  That  said  free  des- 
patches and  communications  shall  not  exceed  a  monthly  aggre- 
gate of  more  than  eight  thousand  words ;  but  still  reserving  to 
the  government  the  further  prior  use,  to  any  extent  within  the 
capacity  of  said  line,  by  paying  the  same  tolls  or  charges  paid 
by  individuals  for  like  services,  and  no  more. 

Sec.  4.  And  be  it  further  enacted,  That  for  the  transmission  of 
all  private  despatches  and  communication  over  said  main  line, 
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between  the  Mississippi  and  the  Pacific,  the  tolls  or  charges 
shall,  in  no  case,  exceed  ten  dollars  for  each  message  of,  tea 
words  or  less,  exclusive  of  date,  address  and  signature ;  and  not 
exceeding  seventy -five  cents  for  each  word,  added  thereto. 

Sec.  6.  And  be  it  further  enacted,  That  said  Alden  and 
Eddj,  their  associates  and  assigns,  shall,  at  their  own  expense^ 
keep  said  line  of  telegraph  in  working  order,  and  at  their  own 
cost  operate  the  same,  transmitting  said  government  despatches 
and  communications,  at  all  times,  when  said  line  shall  be  in 
working  condition,  as  req  uested  by  the  officers  or  authorized  agents 
of  said  government ;  ana  if  they  shall,  at  any  time,  unreasonably 
refuse  so  to  do,  or  shall  neglect,  for  the  space  of  six  successive 
months,  to  operate  said  line— unless  prevented  from  so  doing  by 
some  unforeseen  disaster  or  some  unavoidable  calamity,  arising 
from  the  sickness  of  operators  or  from  Indian  hostility  and  de- 
predation— said  line  of  telegraph,  with  all  its  appurtenances,  shall 
DC  forfeited  to,  and  become  the  property  of  the  United  States. 

Sec.  6.  And  be  it  farther  encicted,  That  upon  the  completion 
of  said  line  of  telegraph,  as  aforesaid,  and  so  soon  as  the  same 
shall  be  put  in  successful  operation,  and  the  free  use  thereof,  as 
hereinbefore  provided,  tendered  to  the  government  of  the  United 
States,  then  shall  be  issued  to  said  Alden  and  Eddy,  their  heirs 
or  assigns,  in  exchange  and  payment  for  the  free  and  prior  use 
of  said  line  in  perpetuity,  as  aforesaid,  land  warrants  for  two 
millions  aeries  of  land,  which  they  are  hereby  authorized  to  se- 
lect and  locate  as  follows :  from  and  after  said  completion  they 
shall  have  the  right  to  select  from  any  of  the  public  lands  along 
and  near  said  line  of  telegraph,  not  before  sold  or  appropriated, 
any  quantity,  not  less  than  a  section  nor  more  than  a  township 
in  one  body.     If  more  than  a  township  shall  be  selected  in  the 
same  locality,  alternate  townships  only  shall  be  taken.     Where 
unsurveyed  lands  shall  have  been  selected,  the  President  of  the 
United  States  shall  cause  the  same  to  be  surveyed ;  and  if,  after 
two  years  from  the  completion,  as  aforesaid,  said  lands  shall  not 
have  been  surveyed,  it  shall  be  optional  with  said  Alden  and 
Eddy,  their  heirs  or  assigns,  and  they  shall  have  the  right  to  re- 
locate the  like  quantities  of  land  in  any  Territory  where  they 
have  been  surveyed,  and  shall  then  be  open  to  private  entry  or 
sale.     And  as  fast  as  selections  and  locations  of  said  lands  shall 
thus  be  made,  the  Commissioner  of  the  General  Land  Office  is 
hereby  authorized  and  required  to  issue  patents  to  said  Alden 
and  Eddy,  their  heirs  or  assigns,  on  application  therefor ;  Pro- 
vided, That  in  the  event  a  railroad  to  the  Pacific  Ocean  shall  be 
located  on  or  near  said  line  of  telegraph,  the  grant  of  land  con- 
templated in  this  section  shall  be  so  located  as  not  to  interfere 
with  any  grant  Congress  may  make  in  aid  of  the  construction  of 
said  railroad. 
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Sec.  7.  And  be  it  further  enacted,  That  all  voluntary  or  in- 
tentional injuries  to  said  line  of  telegraph,  or  to  any  property 
thereto  belonging,  shall  be  deemed,  and  are  hereby  declared  to 
be  wilful  and  malicious  trespasses,  and  shall  be  punished  as 
such,  and  all  laws  of  the  United  States  now  in  force  in  any  Ter- 
ritory thereof,  or  which  may  hereafter  be  enacted  for  the  better 
security  and  protection  of  property,  and  applicable  to  such  of- 
fences, shall  be,  and  they  hereby  are  extenaed,  for  the  protec- 
tion of  said  line  of  telegraph,  into  and  over  all  the  unorganized  ter- 
ritory belonging  to,  and  under  the  jurisdiction  pf  the  United 
States,  through  which  the  same  may  be  constructed ;  and  all 
legal  process  and  proceedings  for  the  detection  and  punishment 
of  the  aforesaid  offences  shall  be  within  the  jurisdiction  of  the 
courts,  and  shall  be  issued  and  executed  by  the  proper  law  offi- 
cers in  the  adjoining  States  and  organized  Territories." 
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Art.  n.-ATLANTIC  OCEAN  TELECRAPH. 

TBI  dOEAK  S0U1VDEI>^B0TT0M   TOV»B   JROM  AMERICA    TO    EUROPE-^LIEUT. 

MAURT — THE  OCEAN  BASIN — THE  WATER  Q0IET  ON  THI  BOTTOM— 

TELEGRAPH   ACROSS  THE  OCEAN  FRAOTICABLE — LIEUT.   MAUEY's 

LETTER  TO   8ECRETART   OF   THE  NAYT. 

In  the  January  number  of  the  Co^rPANiON  we  published  the 
deep-sea  soundings  made  by  Lieut.  Berryman,  from  the  United 
States  brig  Dolphm.  By  an  examination  of  a  map,  and  mark- 
ing the  positions  of  the  vessels,  observing  the  longitudes  and 
latitudes,  each  sounding  is  seen,  the  fathoms  are  given,  and  all 
the  details  necessary  to  give  a  full  understanding  of  the  deep 
sea.  These  explorations  of  the  ocean  are  wonderful,  and  will 
tend  to  advance  science  and  society  far  ^pore  than  any  other 
discovery  since  the  telegraph.  It  is  necessary  to  extend  these 
soundings  northward  of  the  last ;  and  when  the  sea  between  the 
coast  of  Labrador  and  South  Greenland,  ranging  thence  north- 
ward to  Iceland,  the  Shetland  and  coasts  of  Scotland,  Norway 
and  Sweden,  the  ocean  will  be  as  well  understood  as  to  its  bot- 
tom as  the  land  on  which  we  walk.  Not  only  do  these  sound- 
ings prove  the  depth  of  the  ocean  and  the  geology  of  the  bottom, 
but  also  greatly  aid  in  discovering  the  currents  of  the  sea,  which 
seem  to  be  as  diversified  as  the  currents  of  air  that  sweep  over 
the  earth's  surface. 

We  learn  from  Lieut,  Maury,  of  the  National  Observatory, 
that  "  the  deepest  parts  of  the  ocean  will  probably  be  found 
south  of  the  parallel  of  35®  south.  *  *  *  As  to  the  physi- 
cal geography  of  the  sea,  it  may  be  said  we  know  nothing,  or 
only  so  much  as  may  be  gathered  from  a  few  faint  rays  that 
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modern  explorations  have  cast  upon ;  and  the  officers  of  the 
navy  have  nere  afforded  them  the  rare  opportunity  of  building 
up  a  new  department  in  physical  geography. 

The  problem  before  them  is  an  old  one — to  fathom  the 
depths  of  the  ocean  is  the  proposition.  It  has  either  appalled 
by  its  magnitude,  or  baffled  with-  its  difficulties.  At  any  rate, 
no  systematic  attempts  have  ever  been  made  to  guage  its  depths 
*  oflF  soundings.'  But  now,  with  means  the  most  simple,  this 
first  ^eat  problem  in  the  physical  geography  of  the  sea  seems 
to  be  in  a  fair  way  of  receiving  a  satisfactory  solution,  at  least 
so  far  as  to  enable  us  to  form  a  tolerable  correct  idea  as  to  the 
general  forms  of  the  great  oceanic  basins  and  the  troughs, 
which,  like  spurs  from  the  mountain  ranges,  start  out  from  the 
depressions  in  the  solid  crust  below  its  waters,  into  bays,  gul&, 
and  arms  of  the  sea.  Of  all  the  contrasts  in  nature,  perhaps 
none  would  be  more  striking  than  that  afforded  between  the 
elevations  of  the  earth's  crust  into  mountains  on  the  one  hand, 
and  its  depressions  below  the  sea-level  in  the  beds  of  the  ocean 
on  the  other.  Certainly,  few  would  be  more  grand — none  can  be 
more  imposing.  *  *  *  *  *      .      * 

The.  ocean  teems  with  life,  we  know.  Of  the  four  elements 
of  the  old  philosophers — fire,  earth,  air,  and  water — perhaps  the 
sep.  most  of  all  abounds  with  living  creatures.  *        *         * 

Brooke's  lead  and  the  microscope,  therefore,  it  would  seem, 
are  about  to  teach  us  to  regard  the  ocean  in  a  new  light.  Its 
bosom,  which  so  teems  with  animal  life,  its  face,  upon  which 
time  writes  no  wrinkles,  makes  no  impression,  are,  it  would 
seem,  as  obedient  to  the  great  law  of  change  as  is  anv  depart- 
ment whatever,  either  of  the  animal  or  the  vegetable  kingdom. 
It  is  now  suggested  that,  henceforward,  we  should  view  the  sur- 
face of  the  sea  as  a  ^ursery  teeming  with  nascent  organisms;  its 
depths,  as  the  cemetery  for  families  of  living  creatures  that  out- 
number the  sands  on  the  sea-shore  for  multitude. 

Where  there  is  a  nursery,  hard  by  there  will  be  found  also 
a  graveyard.  Such  is  the  condition  of  the  animal  world.  But 
it  never  occurred  to  us  before  to  consider  the  surface  of  the  sea 
one  wide  nursery,  its  every  ripple  as  a  cradle,  and  its  bottom  as 
one  vast  burial-place.  ***** 

In  the  deep  sea  there  are  no  abrading  processes  at  work ; 
neither  frosts  nor  rains  are  felt  there ;  and  the  force  of  gravita- 
tion is  so  paralyzed  down  there  that  it  cannot  use  half  its  power, 
as  on  the  drv  land,  in  tearing  the  overhanging  rock  firom  the 
precipice,  and  casting  it  down  in  the  valley  below. 

When,  therefore,  I  was  treating  of  the  basin  of  the  Atlantic, 
the  imagination  was  disposed  to  regard  the  waters  of  the  sea  as 
a  great  cushion  placed  between  the  air  and  the  bottom  of  the 
ocean,  to  protect  and  defend  it  from  these  abrading  agencies  of 
the  atmosphere. 
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The  geological  dqck  may,  thought  I,  strike  new  periods ; 
its  hands  may  point  to  era  after  era ;  but  so  long  as  the  ocean 
remains  in  its  basin,  so  long  as  its  bottom  is  covered  with  blue 
water,  so  long  must  the  deep  furrows  and  strong  contrasts  in  the 
solid  crust  below  stand  out  raggedly  and  boldly  rugged.  No- 
thing can  fill  up  the  hollows  there ;  no  agent  now  at  work,  that 
we  know  of,  can  descend  into  its  depths  and  level  off  the  floors 
of  the  sea. 

But  it  now  seems  that  we  tbrgot  these  oceans  of  animalculae 
that  make  the  surface  of  the  sea  sparkle  and  glow  with  life. 
They  are  secreting  from  its  surface  solid  matter,  for  the  very 
pturpose  of  filling  up  those  cavities  below. 

These  little  manne  insects  are  building  their  habitations  at 
the  surface ;  and  when  they  die,  their  remains,  in  vast  multitudes, 
sink  down,  and  settle  upon  the  bottom.  They  are  the  atoms  out 
of  which  mountains  are  formed— plains  spread  out.  Our  marl* 
beds,  the  clay  in  our  river  bottoms,  large  portions  of  many  of 
the  great  basins  of  the  earth,  are  composed  of  the  remains  of 
just  such  little  creatures  as  these,  which  the  ingenuity  of  Brooke 
and  the  industry  of  Berryman  have  enabled  us  to  fish  from  the 
depth  of  more  than  two  miles  below  the  sea-level. 

These  foraminifera,  therefore,  when  living,  may  have  been 
preparing  the  ingredients  for  the  fruitful  soil  of  a  land  that  some 
earthquake  or  upheaval,  in  ages  far  away  in  the  future,  may  be 
sent  to  cast  up  from  the  bottom  of  the  sea. 

The  study  of  these  'sunless  treasures,'  recovered  with  so 
much  ingenuity  from  the  rich  bottom  of  the  sea,  suggests  new 
views  concerning  the  physical  economy  of  the  ocean." 

Such  are  the  views  entertained  by  Lieut.  Maury  of  the  United 
States  Navy,  in  charge  of  the  National  Observatory  at  Wash- 
ington. The  commerce  of  the  worid  is  indebted  to  this  distin- 
goished  gentleman.  Nations  enjoy  the  blessings  resulting  from 
his  learned  discoveries.  The  field  of  his  labor  is  boundless, 
and  his  zeal  and  eminent  talents  are  bringing  forth  fruits  to 
bless  the  age. 

The  laying  of  a  cable  across  the  briny  deep  has  been  to  many, 
even  some  who  are  prominently  engaged  in  telegraphing,  deemed 
wild,  and  a  fruitless  theme  of  reflection.  From  the  moment  we 
ascertained  that  a  bottom  of  the  ocean  had  been  found,  we  felt 
confident  of  the  practicability  of  laying  a  telegraph  cable  from 
America  to  Europe.  If  a  twine  string  can  stand  the  power  of 
the  cross-currents  of  the  ocean,  and  let  to  the  bottom  a  cannon- 
ball  of  sixty-four  pounds,  and  then  raise  a  tube  filled  with  the 
sheila  and  earth  of  the  ocean  bottom,  we  are  confident  that  a 
cable  of  strength  could  be  stretched  from  land  to  land.  We 
conclude  this  article  by  giving  a  letter  recently  written  to  the 
Secretary  of  the  Navy  by  Lieut,  Maury,  relative  to  an  ocean 
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telegraph,  and  we  rejoice  to  see  that  in  questions  of  science  he 
is  not  afraid  to  giye  his  opinion. 


"National  Observatory,         ) 


Washington,  February  22,  1854. 

Sir: — The  United  States  brig  *  Dolphin,'  Lieutenant  Com- 
manding O.  H»  Berrjman,  was  employed  last  summer  upon  spe- 
cial service  connected  with  the  researches  that  are  carried  on  at 
this  office  concerning  the  winds  and. currents  of  the  sea. 

Her  observations  were  confined  principally  to  that  part  of 
the  ocean  which  the  merchantmen,  as  they  pass  to  and  fro  upon 
the  business  of  trade  between  Europe  and  the  United  States^ 
use  as  their  great  thoroughfare. 

Lieutenant  Berry  man  availed  himself  of  this  opportunity  to 
carry  along  also  a  line  of  deep-sea  soundings  from  tbe  shores  of 
Newfoundland  to  those  of  Ireland. 

The  result  is  highly  interesting,  as  it  bears  directly,  in  so  far 
as  the  bottom  of  the  sea  is  concerned, .  upon  the  question  of  a 
submarine  telegraph  across  the  Atlantic,  and  I  therefore  beg 
leave  to  make  it  the  subject  of  a  sp^ial  report. 

This  line  of  deep-sea  soundings  seems  to  be  decisive  of  the 
question  as  to  the  practicability  of  a  submarine  telegraph  be- 
tween the  two  continents,  in  so  far  as  the  bottom  of  the  deep  sea  is 
concerned. 

From  Newfoundland  to  Ireland,  the  distance  between  the 
nearest  points  is  about  1,600  miles  \*  and  the  bottom  of  the  sea 
between  the  two  places  is  a  plateau,  which  seems  to  have  been 
placed  there  especially  for  the  purpose  of  holding  the  wires  of 
a  submarine  telegraph,  and  of  keeping  them  out  of  harm's  way. 
It  is  neither  too  deep  nor  too  shallow ;  yet  it  is  so  deep  that  the 
wires,  but  once  landed,  will  remain  forever  beyond  the  reach 
of  vessels'  anchors,  icebergs,  and  drifts  of  any  kind ;  and  so 
shallow  that  the  wires  may  be  readily  lodged  upon  the  bottom. 

The  depth  of  this  plateau  '  is  quite  regular,  gradually  in- 
creasing from  the  shores  of  Newfoundland  to  the  depth  of  from 
1,500  to  2,000  fathoms  as  you  approach  the  other  side. 

The  distance  between  Ireland  and  Cape  St.  Charles,  or  Cape 
St.  Lewis,  in  Labrador,  is  somewhat  less  than  the  distance  from 
any  point  of  Ireland  to  the  nearest  point  of  Newfoundland. 

JJut  whether  it  would  be  better  to  lead  the  wires  from  New- 
foundland or  Labrador,  is  not  now  the  question;  nor  do  I  pre- 
tend to  consider  the  question  as  to  the  possibility  of  finding  a 
time  calm  enough,  the  sea  smooth  enougn,  a  wire  long  enough, 
a  ship  big  enough,  to  lay  a  coil  of  wire  1,600  miles  in  length ; 

*From  Cape  Freels,  Newfoundland,  to  Erris  Head,  Ireland,  thedietance  is  1,611 
miles  ;  from  Cape  Charlea,  or  Cape  St.  I^ewie,  Labrador^  to  ditto,- the  distance  ia 
1,601  milee. 
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though  I  liaye  no  fear  but  that  the  enterprise  and  ingenuity  of 
the  age,  whenever  called  on  with  these  problems,  will  be  ready 
with  a  satisfactory  and  practical  solution  of  Uiem. 

I  simply  address  myself  at  this  time  to  the  question  in  so 
far  as  the  bottom  of  the  aea  is  concerned ;  and  as  far  as  that,  the 
greatest  practical  difficulties  will,  I  apprehend^  be  found  after 
reaching  soundings  at  either  end  of  the  fine,  and  not  in  the  deep 
sea. 

I  submit  herewith  a  chart,  showing  the  depth  of  the  Atlan- 
tic according  to  the  deep-sea  soundings,  made  from  time  to  time, 
on  board  of  vessels  of  the  navy,  by  authority  of  the  department, 
and  according  to  instructions  issued  by  the  chief  of  the  Bureau 
of  Ordnance  and  Hydrography.  This  chart  is  plate  XIV.  of 
the  sixth  edition  of  Maury's  Sailing  Directions. 

By  an  examination  of  it,  it  will  be  perceived  that  we  have 
acquired,  by  these  simple  means,  a  pretty  good  idea  as  to  the 
depression  below  the  sea-level  of  that  portion  of  the  solid  crust 
of  our  planet  which  underlies  the  Atlantic  Ocean,  and  consti- 
tutes the  basin  that  holds  its  waters. 

A  wire  laid  across  from  either  of  the  above-named  places 
on  this  side,  will  pass  to  the  north  of  the  Grand  Banks,  and  rest 
on  that  beautiful  plateau  to  which  I  have  alluded,  and  where 
the  waters  of  the  sea  appear  to  be  as  quiet  and  as  completely 
at  rest  as  it  is  at  the  bottom  of  a  mill-pond. 

It  is  proper  that  the  reasons  should  be  stated  for  the  in- 
ference that  there  are  no  perceptible  currents,  and  no  abrading 
agents  at  work  at  the  bottom  of  the  sea  upon  this  telegraphic 
plateau. 

I  derive  this  inference  from  a  study  of  a  physical  fact,  which 
I  little  deemed,  when  I  sought  it,  had  any  such  bearings. 

It  is  unnecessary  to  speak  on  this  occasion  of  the  germs 
which  physical  facts,  even  apparently  the  most  triflings  are 
often  found  to  contain. 

Lieut.  Berryman  brought  up,  with  Brooke's  deep-sea  sound- 
ing apparatus,  specimens  of  the  bottom  from  this  plateau. 

I  sent  them  to  Prof.  Bailey,  of  West  Point,  for  examination 
under  his  microscope.  This  he  kindly  gave,  and  that  eminent 
microscopist  was  quite  as  much  surprised,  to  find,  as  I  was  to 
learn,  that  all  these  specimens  of  deep-sea  soundings  are  filled 
with  microscopic  shells ;  to  use  his  own  words,  •  not  a  particle  of 
sand  or  gravel  exists  in  themJ' 

These  little  shells,  therefore,  suggest  the  fact,  that  there  are 
no  currents  at  the  bottom  of  the  sea  whence  they  came — that 
Brooke's  lead  found  them  where  they  were  deposited  in  their 
burial-place  after  having  lived  and  died  on  the  surface,  and  by 
gradually  sinking,  were  lodged  on  the  bottom. 
Had   there  been  currents  at  the  bottom,  these  would  have 
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swept  and  abraded,  and  mingled  up  with  these  microscopic  re- 
mains the  debris  of  the  bottom  of  the  sea,  such  as  oaze,  sand, 
gravel,  and  other  matter ;  'but  not  a  particle  of  sand  or  sravel 
was  found  among  them.  Hence  the  inference  that  these  depths 
of  the  sea  are  not  disturbed  either  by  waves  or  currents. 

Consequently,  a  telegraphic  wire  once  laid  there,  there  it 
would  remain,  as  completelj^  beyond  the  reach  of  accident  as  it 
would  be  if  buried  in  air-tight  cases.  Therefore,  so  far  as  the 
bottom  of  the  deep  sea  between  Newfoundland,  or  the  North 
Cape,  at  the  mouth  of  the  St.  Lawrence,  and  Ireland,  is  con- 
cerned, the  practicability  of  a  submarine  telegraph  across  the 
Atlantic  is  proved. 

The  present  state  of  Europe  invests  the  subject  of  a  line  of 
telegriiphic  wires  across  the  Atlantic  with  a  high  degree  of  in- 
terest to  the  government  and  people  of  the  United  States.  A 
general  European  war  seems  now  almost  inevitable ;  the  atti- 
tude which  this  government  will  assume  with  regard  to  all  the 
belligerent  powers  that  may  be  involved  in  that  war  is  that  of 
strict,  impartial  neutrality. 

The  better  to  enable  this  government  to  maintain  that  po- 
sition, and  the  people  of  the  United  States  to  avail  themselves 
'  of  all  the  advantages  of  such  a  position,  a  line  of  daily  telegra- 
phic communication  with  Europe  would  be  of  incalculable  ser- 
vice. 

In  this  view  of  the  subject,  and  for  the  purpose  of  hasten- 
ing the  completion  of  such  a  line,  I  take  the  liberty  of  suggest- 
ing for  your  consideration  the  propriety  of  an  offer  from  the 
proper  source  of  a  prize  to  the  company  through  whose  tele- 
graphic wire  the  first  message  shall  be  passed  across  the  At^ 

lantic. 

«  «  «  «  « 

I  have  the  honor  to  be,  respectfully,  Ac., 

M.  P.  MAURY, 

Lieut,  U,  S,  Navy, 
Hon.  J.  C.  Dobbin, 

Secretary  of  the  Navy^ 

WashingUm,  D.  <7." 
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Art.  m.- TELEGRAPHS  IN  EUROPE  ASB  AFRICA. 

8UBTSRRANEAN  LUfSfi — SUBMARINlH-TXLEaaAPHB  IN   FRAKCE,  BELGIUM,  DEN- 
MARK,   HOLLAND,    PRUSSIA,    RUSSIA — ^ACEOdS    THE    JfEDITERRA- 
NEAN  SEA  TO  CORSICA,  SARDINIA,  ALGERIA,  EGYPT.    . 

• 

Every  person  connected  with  the  Electric  Telegraph  feels 
a  great  interest  in  the  extension  of  that  enterprise,  and  none 
more  than  the  American  Telegrapher,  who  wishes  to  be  fully 
informed  on  a  subject  the  means  by  which  he  makes  his  daily 
bread.     There  is'  a  great  difference  between  the  art  of  Tele- 

fraphing  in  the  American  and  that  of  the  Eastern  Continent, 
'he  most  of  the  lines  there  use  a  modified  system  of  the  Morse 
Telegraph,  whether  for  better  or  worse,  we  do  not  at  this  time 
desire  to  say.  In  future  numbers  we  hope  to  give  full  and  de- 
tailed descriptions  of  all  the  Electric  Telegraphs  in  use,  and 
the  illustrations  will  tend  to  strengthen  confidence  in  the 
American  marking,  writing,  or  printing  telegraphs.  Many  of 
the  lines  on  the  Eastern  Continent  are  subterranean,  and  excel 
the  American  system.  In  the  January  number  we  published  a 
short  article  on  subterranean  lines,  but  since  then  we  have  re- 
ceived much  intelligence  relative  to  the  modes  of  laying  lines, 
and  we  must  confess,  that  with  the  present  information,  the 
practicability  of  subterranean  lines  seems  to  be  unquestionable, 
even  over  the  most  sparsely  settled  and  uneven  country. 

America  is  in  advance  of  Europe  in  the  art  of  telegraphing, 
as  a  science,  but  the  latter  has  excelled  us  in  the  construction 
of  lines  not  only  on  land,  but  in  water.  In  saying  this,  we  do 
not  mean  that  in  every  detail  their  lines  are  superior,  but  as  a 
system  of  construction,  the  lines  of  Europe  are  very  far  in  ad- 
vance of  our  mode.  We  hope  to  be  able  to  present  at  an  early 
day  a  detailed  account  of  the  manner  of  building  the  lines,  the 
quality  of  wire,  posts,  insulators,  and  the  arrangement  of  con- 
nections. All  these  are  essential  elements  in  telegraphing,  and 
if  we  can  be  benefited  by  the  experience  of  the  telegraphs  of 
the  East,  we  would  do  well  to  avail  ourselves  of  their  excellence ; 
and,  at  the  same  time,  we  think  the  European  lines  would  do 
well  to  abandon  their  semiphores  and  adopt  the  American 
telegraph. 

For  the  information  of  our  readers,  we  cut  the  following  from 
the  London  Ohronicle  of  February  6th,  which  indicates  the  rapid 
strides  the  electric  telegraph  is  destined  to  m^ke  in  the  old 
world : — 

"It  is  a  fortunate  thing  for  commerce  and  the  intercourse  of 
commanities  that  the  electric  wires  have  been  found  even  more 
indiBpeasable  to  governments  than  to  the  children  of  govern- 
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ments.  The  vox  popuU  might  have' demanded  telegraphic  faci- 
lities until  it  had  grown  hoarse,  and  yet  never  have  obtained 
them  for  continental  enlightenment — with  the  brilliant  excep- 
tions of  France  and  Sardinia — never  would*  have  proved  ade- 
quate to  the  appreciation  of  this-  modern  science,  nor  to  the 
wonders  workea  by  it  But  the  necessity  of  the  government 
became  the  opportunity  of  the  people,  and,  we  shall  see,  wonder- 
fully has  that  opportunity  been  improved,  and  wonderfully  and 
beneficially  has  it  Operated  within  its. peculiar  district.  The 
moving  cause  thus  explained,  the  rapid  and  universal  ramifica- 
tion of  this  method  of  intercommunication  and  the  wiry  em- 
brace which  has  encircled  and  is  encircling  Denmark,  Holland, 
Eussia,  Austria,  Prussia,  the  union  of  Belgium,  France,  Swit- 
zerland, Italy,  Spain,  and  even  Africa,  becomes  more  easily 
appreciable;  and  it  is  with  France,  Sardinia,  and  Africa,  and 
even  with  Gibraltar,  Malta,  India,  and  the  antipodes,  that  this 
notice  has  to  do. 

Had  we  spoken  only  a  year  since  of  the  lines  laid  down  on 
the  continent,  we  should  have  been  confined  to  a  few  detached 
portions  severed  by  frontiers,  or  counties  and  districts.     We 
should  have  found  the  southern  Liverpool  of  France  (Marseilles) 
still  resorting  to  the  old  semaphore  to  make  known  its  wants  ; 
and  continually  ^interrompu  par  le    hroullaroi — a  stereotyped 
phrase,  which  will  be  familiar  to  all  our  commercial,  and  espe- 
cially to  our  Indian  readers.     This  state  of  thinffs  has  passed 
away.     The  French  government  has  extended  its  lines  to  Mar- 
seilles for  the  Mediterranean,  to  Bayonne  for  Spain,  and  to 
Ohambery  for  Sardinia.     Sardinia  taikes  up  the  communication 
at  Chambery,  and  continues  it  to  Genoa,  and  from  Genoa  lines 
are  now  erecting  to  Spezzia.    At  Spezzia  the  Mediterranean 
cable  will  take  up  the  link  and  extend  it  under  the  sea  to  Cor- 
sica; across  Corsica,  under  the  Straits  of  Bonafacio,  over  to  the 
island  of  Sardinia,  and  again  under  the  sea  from  Cape  Suelada 
to  Cape  Rosas  in  Africa.    By  a  decree  bearing  date  the  15th 
ult.,  the  French  government  threw  open  its  African  wires  to 
the  public.    Thus  far  do  we  run  upon  certain  grounds ;  and, 
after  having  explained  the  present  advancement  of  portions  of 
the  preceding  works,  we  will  pass  on  to  the  possible  fortune  of 
telegraphic  intercourse.     The  Sardinian  government  has  pro- 
mised to  complete  the  line  from  Genoa  to  Spezzia  before  May 
next,  and  thus  to  connect  in  one  chain  of  telegraphic  communi- 
cation the  northernmost  point  of  Scotland  with  the  southern- 
most point  of  Piedmont. 

The  Mediterranean  Telegraph  Company  have  already  adver- 
tised for  tenders  to  lay  down  their  cable  from  Spezzia  to  Cor- 
sica, and  from  Corsica  to  Sardinia,  across  the  Straits  of  Boni- 
facio, and  the  vessels  were  to  be  ready  to  receive  the  cable,  con- 
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sisting  of  eighteen  iron  and  copper  wires,  on  or  before  the  first 
of  May  next.  The  remaining  portion  of  cable  from  Cape 
Saelacia,  to  Cape  Bosas  was  to  be  finished  and  laid  down  by 
August,  thus  completing  our  connection  with  Africa  this  year. 
Two  hundred  men  of  pith  and  sinew  have  been  digging  and 
delving  in  the  islands  of  Corsica  and  Sardinia  ever  since  the  be- 
ginning of  September,  1858,  so  that  the  moment  the  cables  are 
laid  down  they  may  be  connected  instantaneously  to  the  land 
wires^  and  signals  passed  from  Africa  to  the  European  con- 
tinent All  this  work  has  been  done  by  contracts  taken  and 
materialfi  already  purchased  within  the  limits  of  the  capital,  so 
that  the  company  should  be  secured  from  liability  beyond  its 
subscribed  stock,  any  loss  falling  upon  the  contractors.  The 
bane  of  Continental  undertakings,  the  supineness  of  the  people, 
rendered  it  necessary  for  the  French  and  Sardinian  governments 
to  guarantee  respectively  four  per  cent,  upon  £180,000,  the 
other  five  per  cent,  upon  £120,000,  for  fifty  years,  from  the 
moment  of  opening,  up  to  which  time  the  shareholders  receive 
four  per  cent.,  the  total  capital  amounting  to  £800,000.  Ope- 
ratk>ns  traced  to  Africa^  ana  the  wires  connected  to  the  Algerian 
'  lines  of  the  French  government,  we  find  that  signals  will  be 
passed  to  the  westernmost  and  easternmost  points  of  the  Algerian 
territory.  Having  reached  thus  far,  we  perceive  that  new  wires 
are  projected  beyond  these  points,  and  with  very  important  ob- 
jects. The  French  government  providing  for  Algeria,  the  com- 
pany commences  again.  From  the  westernmost  point  of  Algeria, 
then,  it  is  proposed  to  carry  an  underground  line  through 
Morocco  and  Tangier  to  Gibraltar.  The  English  government 
would  doubtless  support  such  a  line.     From  the  easternmost 

?)int  of  Algeria,  a  subterranean  telegraph  is  projected  through 
unis  and  Tripoli  to  Alexandria,  with  a  branch  to  Cairo,  Suez, 
the  main  line  to  continue  fo  Beyrout,  Damascus,  Aleppo,  Bag- 
dad, Bussora,  and  along  the  Persian  Gulf,  joining  the  Indian 
line  at  Hyderabad.     A  submarine  cable  is  also  proposed  from 
Tunis  to  Malta.     Were  the  system  now  in  operation,  its  im- 
portance to  the  government  m  the  present  cnsis  would  be  in- 
calculable, for  the  wires  would  connect  England  and  France 
with  their  naval  stations  in  the  Mediterranean — with  Egypt, 
Turkey,  and  India,  all  countries  favorably  disposed  to  us,  and 
against  the  extension  of  Russian  power — we  could  flash  every 
movement  of  the  Emperor's  forces  from  the  extremest  portion 
of  his  line  of  operations  to  Downing  street  and  the  Tuileries, 
and  direct  our  fleets  and  armies  to  tfie  positions  in  the  Medi- 
terranean or  elsewhere,  or  provide  reinforcements,  &c.,  at  a 
moment's  notice.    Who  knows  but  that  war,  should  it  unfor- 
tunately ensue,  will  be  the  cause  of  the  provision  of  these  very 
means  of  communication  7'' 

voi^  I. — ^NO.  IV.  2 
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Art.  IT.— ANCIENT  AND  MODERN  HERALDRY. 

No.  2. 

ORDER   CfW  TRK  OARTERs— ITS  ORIGIN,   OBJECTS,   AND  l^ENEFITB. 

We  now  come  to  treat  of  the  roost  noble  and  illustrions  Order 
of  the  Garter,  which,  if  we  consitler  either  its  antiq^uity,  or  the 
nobleness  of  the  personages  connected  with  it  since  its  origin,  it 
excels  and  outvies  aU  otner  institutions  of  honor  in  the  whole 
world.  When  we  use  so  bold  an  expression,  we  confine  the 
comparison  to  institutions  established  for  like  purposes.  The 
Order  owes  its  origin  to  Edward  III.,  King  of  England  and 
France;  yet,  as  to  the  occasion,  there  are  several  opinions,  to 
which  we  shall  briefly  allude.  The  more  general  impression 
seems  to  prevail  amonff  the  early  authors,  that  "the  Garter  of 
^  Joan,  Countess  of  Salisbury,  dropping  casually  off  aa  she  danced 
at  a  ball,  King  Edward,  stooping,  took  it  up  from  the  ground, 
whereupon  some  of  his  nobles  smiled,  as  if  it  was  an  amorous 
action  of  the  king,  or  so  indicating  by  their  behavior  at  the 
time."  The  king,  observing  the  sportive  humor  of  his  friends, 
felt  somewhat  mortified,  turned  it  off  with  a  reply  in  French, 
Horn  soii  qui  mdl  y  pense;  and  added,  in  a  frown  of  disdain  at 
their  merriment,  "  that  shortly  they  should  see  that  GABTER  ad- 
vanced to  so  high  an  honor  and  renovm  as  to  account  themselves 
happy  to  wear  itJ^ 

The  above  history  of  the  origin  of  this  noble  Order  seems  to 
be  generally  accepted  as  correct,  but  there  are  others  who  ad- 
vance a  very  dinerent  account  of  its  birth.     In  the  original 
statutes  of  this  Order,  there  is  not  the.  least  information  given 
on  the  subject ;  and  some  two  hundred  years  after  its  institu- 
tion, the  question  of  its  origin  was  very  warmly  discussed 
among  the  authors  of  that  day,  and  the  diversified  opinions 
then  advanced,  rather  tended  to  throw  doubt  on  that  which, 
may  really  have  been  the  first  cause.     Some  authors ,  urge  the 
fact  of  its  being  the  queen's  garter,  and  that  "  she  was  depart- 
ing from  the  king  to  her  own  apartments,  and  he  following  soon 
after,  chanced  to  spy  a  blue  garter  lying  on  the  ground — sup- 
posed to  have  slipped  from  her  leg — whilst  some  of  his  attend- 
ants carelessly  passed  by  it,  as  disdaining  to  stoop  at  such  a  trifle ; 
but  he,  knowing  the  owner,  commanded  it  to  be  given  him  ;  at 
the  receipt  of  which  he  said,  "You  make  but  small  accoiint 
of  this  garter ;  but  within  a  few  months,  I'll  cause  the  best  of 
you  all  to  reverence  it  alike."     Some  suppose  that  the  queen 
answered  the  language  of  the  motto,  Honi  soit  qui  maJ  y  pense^ 
when  informed  of  the  accident  and  the  incidents.    Among  tbe 
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authors  who  throw  great  doubt  on  these  statements  is  Ashmole, 
who  attributes  their  peculiar  accounts  to  a  propensity  of  the 
people  of  that  age  to  attribute  the  beginning  of  all  the  orders 
of  soyerdgn  foundation  to  an  amorous,  instead  of  an  honorable 
aooount.  Another  opinion  prevailed,  that  '4t  had  its  origin 
with  King  Richard  I.,  who,  whilst  his  forces  were  employed 
against  Cypress  and  Aeon,  and  extremely  tired  with  the  siege, 
he,  by  the  assistance  and  mediation  of  St  George  (as  imagined), 
was  inspired  with  fresh  courage,  and  bethought  himself  of  a  new 
device,  which  was  to  tie  about  the  legs  of  a  number  of  knights 
a  leat?iem  thong  garter^  for  such  had  he  then  at  hand,  whereby 
thcv  being  emulated  to  future  glory,  with  assurance  of  reward 
if  tney  proved  victorious,  they  might  be  excited  to  behave  them- 
selves intrepidly  and  well,  much  after  the  example  of  the  old 
Bomans." 

Of  this  statement  there  seems  to  be  little  to  substantiate  its 

correctness,  and  we  have  no  faith  in  it. 

The  true  and  legitimate  origin  of  the  Order  of  the  Garter  was, 

.  doubtless,  with  King  Edward,  but  not  occasioned  by  the  lady's 

garter  or  £ang  Richard's  leathern  thong.    King  Edward  was 

reputed  to  be  a  man  of  consummate  virtue,  giving  himself  up  to 

military  affairs.    Being  engaged  in  war  for  the  recovery  of  his 

right  to  France,  he  made  use  of  the  best  martialists  of  the  age,  and 

designed  the  restoration  of  King  Arthur's  Round  Table,  to  give 

an  opportunity  for  assembling  together  the  gallant  spirits  from 

abroad,  and  thereby  foster  a  feeling  of  good- will .  among  the 

guests  for  his  success  and  welfare.     This  scheme  was  successful, 

and  it  did  not  end  with  the  restoration  of  that  ancient  order, 

but  was  extended  far  beyond  its  early  plan  of  organization. 

The  grand  feast  day  was  Whitsuntide,  and  the  time  was  spent 

in  all  kinds  of  noble  feats  of  arms,  mock  fights  on  horseback, 

or  tournaments ;  so  were  a  great  part  of  the  nights  consumed  in 

public   balls,  and  dancing  with  the  ladies  that  attended  the 

queen.     It  was  probably  conjectured  that,  at  some  of  these 

balls,  the  queen^s  garter,  or  the  garter  of  Catherine,  Countess  of 

Salisbury,  might  have  slipped  off,  and  the  king  taking  it  up, 

occasioned  a  smile  in  the  by-standers ;  and  afterwards,  when 

the  king  had  modelled  the  Order,  a  garter  offering  itself  for  an 

ensign,  might  have  added  to  the  conjecture. 

Though  King  Edward  advanced  the  honor  of  the  Garter,  as 
to  denominate  the  Order,  yet  it  seems  not  to  have  been  his  pur- 
pose to  add  reputation  to,  or  perpetuate  an  effeminate  occasion, 
out  to  adorn  martial  prowess  with  honors,  rewards,  and  splen- 
dor; to  increase  virtue  and  valor  in  the  hearts  of  his  nobility, 
that  so  true  worth,  after  long  and  hazardous  exploits,  should  not 
enviously  be  deprived  of  that  glory  which  it  hath  intrinsically 
deserveiy  and  that  active  and  hardy  youth  might  not  want  a 
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spur  in  their  progression  in  the  path  of  virtue,  which  is  to  be 
esteemed  glorious  and  eternal. 

It  is  further  observable,  that  the  French  King,  Philip  de  Val- 
lois,  in  emulation  of  this  assembling  at  Windsor,  England,  set 
up  a  Round  Table  at  his  Court,  and  invited  knights  and  valiant 
men  of  arms  out  of  Italy  and  other  countries,  lest  they  should 
repair  to  the  feasts  of  King  Edward  of  England,  which,  meeting 
with  success,  proved  a  countermine  to  his  main  design ;  and 
perceiving  that  his  hospitality  towards  strange  knights,  upon 
account  of  reviving  Eling  Arthur's  Bound  Table,  was  too  gene- 
ral, nor  did  sufficiently  ingratiate  them  to  his  person,  but  being 
unconstrained  and  at  liberty,  did  after  their  departure  take  what 
side  they  pleased  in  the  ensuing  wars,  he  at  length  resolved 
upon  a  projection  more  particular  and  select,  and  such  as  might 
oblige  those  whom  he  thought  fit  to  make  his  associates,  in  a 
lasting  bond  of  friendship  and  honor; — and  he  issued  forth 
his  own  Garter  for  the  signal  of  a  battle  that  was  crowned  with 
success,  the  battle  of  Cressy,  fought  about  three  years  after  the 
establishment  of  the  Bound  Table.  Upon  this  remarkable  vic- 
tory he  took  occasion  to  institute  the  Order  of  the  G-arter.  He 
made  the  garter  an  ensign,  and  placed  it  as  pre-eminent,  whence 
the  select  few  who  were  admitted  into  that  noble  fraternity  were 
styled  Bquites  Aurece  Periscelidis,  and  more  vul^ly  known  as 
ETnights  of  the  Garter.  By  this  he  designed  to  bind  the  knights 
together  as  one  band  of  Fellows,  and  all  jointly  to  himself  as 
Sovereign  of  the  Order. 

The  expectation  of  the  King  in  the  establishment  of  this 
order  did  not  only  serve  to  bind  them  in  indissoluble  bonds  to 
each  other  and  promote  their  affection  towards  him,  and  also 
to  command  their  aid  in  the  welfare  of  the  Sovereign  and  the 
public  good,  but  it  served  as  a  spur  and  incentive  to  Honor  and 
martial  v  irtue.  It  formed  a  golden  bond  of  unity.  The  Gar^ 
ter  then  became  a  badge  of  unity  and  concord,  and  remains 
symbolical  of  those  essential  elements  in  society  to  the  present 
day. 

By  the  symbols  of  this  Garter  the  knights  are  reminded,  with 
all  religiousness,  sincerity,  friendliness,  &ithfulnes8  and  dexter* 
ity,  not  to  leave  the  pursuit  of  whatsoever  they  take  in  hand, 
nor  to  indulge  in  anything  contrary  to  the  statutes  of  the  Order, 
not  to  frustrate  the  rights  of  peace  and  friendship  between  men, 
nor  to  vilify  the  law  of  arms,  or  proceed  in  anything  fiuther 
than  faith  and  compact  or  the  bond  of  friendship  would  admit. 
Moreover,  in  the  binding  of  the  leg  with  this  ennobled  ensign, 
there  was  given  this  exhortation,  that  the  knights  should  not 
pusillanimously  betray  the  valor  and  renown  which  is  ingrafted 
in  consistency  and  magnamity.  Nay,  so  exactly  did  the  founder 
contrive  the  whole  habit  into  the  signification  of  the  garter,  that 
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he  ordained  bis  and  the  KnightSfCompanions'  robes  and  orna- 
ments to  be  all  alike,  both  for  materials  and  fashion,  intimating 
thereby,  that  they  ought  to  conserve  brotherly  love  among 
themselves. 

The  great  collar  of  the  Order  was  made  of  equal  weight,  and 
like  number  of  knots  and  links,  in  token  of  the  like  bond  of 
fidth,  peace  and  amity,  inviolably  to  be  observed  and  retained 
amongst  them.  In  fact,  all  things  were  so  designed,  that  every 
one  might  plainly  perceive  how  much  these  things  tended  to  the 
maintenance  of  tellowship  and  concord. 

In  ''further  reference  to  the  establishment  of  this  Order, 
King  Edward,  calling  together  the  Earls,  Barons  and  principal 
Knights  of  hisr  kingdom,  "  freely  and  obligingly  declare^  his 
mind  to  them  concerning  this  affair,"  and  according  to  Froissart, 
"all  of  them  being  well  inclined,  entertained  the  motion  with 
equal  joy  and  applause,  deeming  it  would  prove  a  very  great 
aavanoement  to  Piety,- Nobility  and  Virtue,  and  likewise  an  ex- 
ceUent  expedient  for  the  imitmg,  not  only  his  subjects  one  with 
another,  but  all  foreigners,  conjunctively  with  them,  in  the 
bonds  of  amity  and  peace." 

In  order  to  make  the  institution  more  binding  in  fraternal 
association,  and  to  draw  the  tie  of  friendship  more  close,  the 
king  caused  those  who  were  of  the  Order  to  be  called  Fel- 
lows,   Associates,    Colleagues,    Brethren,    and   Knights-Com- 
panions.    He  styled  the  Order  a  Society,  Fellowship,  College  of 
Knights,  and  Knights'  Companionship.     Their  habits  or  dress 
to  be   all   alike,  to  represent  how  they  ought  to  be  united 
in  all  the  turns  of  fortune,  and  through  the  course  of  their  lives 
to  show  fidelity  and  friendship  towards  each  other.     Ashmole 
gives  the  cause  of  the  institution,  to  **fortifie  the  confidence  of 
the  King,  the  Kingdom,  and  Martial  Vertue ;  that  is  to  say,  to 
strengthen  the  Faith  of  the  Subjects  towards  them,  and  for 
their  greater  Security ;  and  because  the  Garter  carries  with  it 
a  Bond  or  Tye  of  Fellowship,  and  is  a  Sjrmbol  of  Amity  be- 
tween Princes,  being  Companions  of  the  same  Order," 

The  statutes  of  King  Henry  VIIL,  in  an  act  pertaining  to  the 
order,  says  that  it  was  instituted  "  for  the  Honor  of  God  and 
Exaltation  of  the  Cathohok  Faith,  joyn'd  both  with  Piety  and 
Charity,  in  establishing  a  College  of  religious  Men  to  pray  for 
the  Pros{>erity  of  the  Sovereign  of  the  Order  and  the  Knights- 
Companions,  and  to  perform  other  Holy  Duties ;  as  also  or- 
daining a  Maintenance  for  a  Company  of  Alms-Knights,  who 
have  not  otherwise  wherewith  to  support  themselves." 

We  have  now  given  the  cause  and  objects  of  the  institution 
of  the  Order  of  the  Gttrter,  one  of  the  most  noble  orders  ever 
blended  with  Sovereign  custom.  None  were  admitted  but  gen- 
tlemen of  royal  blood,  and  without  reproach.    The  feasts  and 
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meetings  were  regular  for  several  centuries,  and  at  this  day 
partake  in  the  customs  of  the  aristocracy  of  England.  The 
Q-arter  will  be  found  in  the  heraldry  of  the  higher  orders,  and 
the  Sovereign  Arms.  The  color  of  the  Garter  is  blue,  and  the 
circumscription  gold.  The  King  having  laid  claim  by  his  title 
to  the  Kingdom  of  France,  and  in  right  thereof  assumed  its 
Arms,  he,  from  the  color  of  them,  caused  the  Garter  to  be  made 
blue,  as  aforesaid. 

The  motto  adopted  was,  Honi  soit  qui  mcd  y  pense — that  he 
retorted  shame  and  defiance  upon  him  that  should  dare  to  think 
amiss  of  so  just  an  enterprise  as  he  had  undertaken  for  recover- 
ing of  his  lawfiil  right  to  that  crown;  and  that  the  mag- 
nanimity and  bravery  of  those  Knights  whom  te  had  elected 
into  this  Order,  was  such  as  would  empower  and  enable  them 
to  maintain  the  king's  rights  against  all  who  thought  ill  of  thenoL 
The  Sovereign,  on  the  assemblage  of  the  Sir  Knights,  concluded 
his  lecture  by  solemnly  cautioning  them  to  **be  of  one  mind, 
love  each  other,  defend  the  rights  and  reputation  of  the  breth- 
ren, not  to  admit  anything  in  their  actions,  or  among  their 
thoughts,  derogatory  to  themselves  and  their  Honor." 

As  to  the  time  the  Order  of  the  Garter  was  instituted  historians 
widely  differ,  Selden,  Cowper,  and  others  say  the  eighteenth 
year  of  King  Edward  III. ;  but  others  contend  that  the  time 
was  later,  and  that  the  claimants  for  the  above  time  confound  it 
with  the  Order  of  the  Round  Table,  at  Windsor,  being  the  place 
of  both.  Judging  from  the  views  expressed  by  the  authors 
whom  we  have  consulted,  it  was  instituted  in  the  twenty-third 
year  of  Edward  III.,  or  A.  D.  1850. 

The  orders  of  honor  were  in  the  habit  of  electing  some 
patron,  to  whom  they  were  dedicated.  The  Garter  was  dedi- 
cated to  several ;  among  them  were  the  Holy  Trinity,  the  Virgin 
Mary^  St,  Edward  the  Confessor,  and  St.  Oeorge  of  Oappadocia. 

Of  these  patrons,  the  most  prominent  in  symbolic  reverence 
was  St.  George,  who  was  deemed  a  most  choice  champion  of 
Christ,  and  famous  martyr.  The  cause  of  electing  3t.  George 
a  patron  was  because,  as  was  firmly  believed,  in  those  wars 
which  were  waged  by  the  Christians  against  Infidds,  he,  by 
several  appearances,  manifested  his  presence  as  a  most  certain 
encourager  and  assistant  to  the  Christians,  the  relations  whereof 
may  be  seen  in  history,  particularly  Heylius',  who  hath  judi- 
ciously maintained  the  history  of  this  saint  against  those  who 
will  not  allow  him  a  place  in  lleaven,  or  a  being  in  the  Church. 
In  like  manner  the  learned  Selden  hath  maintained  St.  George 
to  be  the  special  Patron,  Protector,  Defender,  and  Advocate  of 
the  realm  of  England,  and  shows  in  what  veneration  be  has 
ever  been  regarded  by  the  nation.  This  title  of  patron  to  the 
English  nation  is  given  to  St  George  by  the  founder  of  this 
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Order,  in  a  patent  granted  to  the  Dean  and  Canons  of  the 
Chapel  of  St.  Stephen  at  Westminster,  and  St.  George  at 
Windsor.  And  though  in  general  he  was  stjled  the  principal 
Patron  of  the  affairs  of  Christendom,  and  a  guardian  or  military 
men,  yet^  among  all  Christians,  the  English  did  excel ;  and  the 
founder  of  this  Order,  in  making  choice  of  such  an  approved 
and  expert  patron,  in  particular  respect  of  whom  the  Knights 
had  the  title  of  JEquites  Oeorgiani^  St.  George's  Knights;  and 
the  Order  itself  came  to  be  called  the  Ordo  Vivi  Sancti  Oecyrgii^ 
the  Order  of  St.  George.  The  badge  and  jewels  were  com- 
poi^d  of  the  Garter  and  St.  George's  Cross,  and  those  symbols 
remain  as  part  of  the  Arms  of  Great  Britain  and  provinces  to 
this  day.  The  cross  is  seen  on  the  British  flag,  being  the  right- 
angled  cross,  joined  with  St.  Andrew's,  as  before  described. 


Art.  T.— TELE6SAPH  RB6I8TBS,  IA6IIBT,  AID  KET. 

PE&rSCT    AND    IMPERFEOT    INSTRUHXNTS — DAMAGES     RESTTLT1N0    FROM    THX 

IMPERFECT — DESCRIPTION  OF  NEW    REOI8TEB— INORAYINOS-^ 

SPRING    AND  WEIGHT   DRUMS — ^PAPER    ADJUSTMENT — 

RECEIVING   MAGNET — ^TWO    SIZES — KET  AND 

ClROUrr     BREAKER — KBT    WITBOUT 

CIRCUIT    BREAKER. 

Ik  the  January  number  of  the  Telegraph  Companion,  we 
announced,  in  the  official  circular  on  the  subject  of  supplies,  that 
it  was  our  purpose  to  devise  a  system  of  machinery  for  the  tele- 
graph enterpnse,  that  would  likely  be  capable  of  longer  service 
than  those  in  use  heretofore.     We  were  aware  that  the  consum- 
mation of  that  purpose  required  the  highest  order  of  mechanical 
skill  as  well  as  scientific  attainments.    We  consulted  many 
practical  and  expert  telegraphers,  and  carefully  considered  each 
suggestion.     As  to  mechanics,  we  had  the  aid  of  that  master- 
spirit, Col.  Richard  M.  Hoe,  of  New- York,  who  is  known  to  all 
the  world  as  unrivalled  in  theoretical  and  practical  mechanic 
arts.     To  him  we  are  indebted  for  valuable  aid  in  perfecting  the 
machines  now  presented. 

The  instruments  now  in  use  are  as  diversified  as  the  flowers 
of  the  prairies.  Scarcely  two  alike  I  Some  have  been  gotten 
up  for  utilitj,  others  again  for  fancy.  In  speaking  thus,  we 
have  no  particular  reference  to  any  one,  nor  do  we  desire  our  re- 
marks to  be  considered  as  personal,  for  we  rank  ourselves  with 
those  who  have  been  the  victims  of  these  misfortunes.  Some 
years  aTO  we  constructed  a  line  of  telegraph,  intending  it  to  be 
a  "  model  line."  No  pains  were  spared  to  perfect  its  erection. 
The  machinery  was  to  be  the  best.  Our  associate  purchased 
extra  registers  for  the  two  main  offices — ^$80  was  the  price  for  each. 
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They  looked  beautiful,  and  being  of  the  harp  shape,  no  one 
could  look  at  them,  appearing  in  their  beautiful  and  golden 
glitter,  without  imagining  old  David  with  his  long  beard,  play- 
ing his  beautiful  songs.  It  was  about  the  days  of  Jenny  Lind, 
and  their  appropriateness  seemed  in  beautiful  harmony  I  But 
these  beautirul-shaped  thin^  soon  proved  to  be  about  as  useful 
as  the  gaudy  butterfly.  '  Ere  they  were  in  use  a  few  months, 
they  brote  and  continued  to  break,  and  no  means  of  repairing 
at  hand,  the  loss  to  the  line  was  heavy,  and  sad  to  the  empty 
treasury. 

One  thousand  dollars  would  not  repav  that  line  for  the  losses 
sustained  by  those  feulty  machines.  We  could  cite  a  book  full 
of  cases,  where  companies  have  suffered  by  the  misfortune  of  the 
breaking  of  a  single  wheel.  The  whole  machine  had  to  be 
packed  up  and  sent  off  by  boat,  railroad,  or  wagon,  to  some  dis- 
tant city,  to  have  that  one  wheel  repaired.  Sometimes  the  box 
would  remain  in  store  until  advertised,  or  some  extra  effort 
made  to  find  it.  The  machine  when  repaired  and  sent  back,  in 
the  transportation  and  hard  usage,  would  frequently  break  mate- 
rial parts,  causing  additional  trouble.  These,  and  tenfold  more, 
are  truths,  that  cannot  be  disputed.  We  know  them  to  be  so, 
because  we  have  experienced  them,  and  we  know  others  have 
had  like  misfortunes  to  occur  with  them. 

It  must  be  remembered  that  the  builders  of  a  line  are  respon- 
sible for  many  of  these  losses,  but  they  are  beyond  the  pale  of 
accountability.  The  line  is  delivered  to  tne  Company,  and  they  are 
no  longer  responsible.  Companies  ought  to  look  to  these  points, 
and  see  that  they  are  not  imposed  upon.  We  have  known, 
some  builders  to  purchase  cheap  machines,  anything  that 
would  answer  until  the  line  was  accepted  by  the  Company. 
Thev  bargain  to  construct  a  good  line,  and  furnish  aU 
machinery  "  to  put  the  line  in  complete  working  order."  Their 
obligation  to  furnish  good  instruments  ought  to  be  as  sacred  as 
any  other  promise.  Some  care  not  for  the  ultimate  prosperity 
of  the  line,  but  only  to  have  the  line  built  cheap,  and  get  it  off 
their  hands — cheap  wire,  cheap  poles,  cheap  machines — then  de- 
liver the  line  in  a  nurry  before  tne  faults  are  discovered.  The 
public  ought  to  look  to  these  questions.  Examine  the  line 
thoroughly,  and  let  it  be  done  by  one  fully  qualified.  One  who 
can  tell  tne  difference  between  pot  metal  wire  and  good  wire, 
between  a  cheap  instrument  and  one  made  for  service.  Let 
these  matters  be  looked  after,  and  lines  will  do  much  better 
after  they  commence.  Many  that  have  soon  run  in  debt,  would 
have  paid  something  on  the  stock.  Instead  of  being  useless  and 
vexatious  nuisances  in  society,  the  people  would  realize  the 
blessings  of  the  telegraph  and  venerate  the  inventor's  name,  and 
haU  the  presence  of  the  constructor  and  all  who  partake  in  the 
management  of  the  line. 
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To  enable  companies  and  builders  of  lines  to  sliun  the  serious 
evils  before  alluded  to,  we  have  been  earnest  in  our  efforts 
to  present  to  them  the  proper  guards,  in  the  form  of  an  instru- 
ment simple  in  construction,  and  designed  for  serrice  in  the 
enterprise.  "We  have  disregarded  the  overwhelming  appeals  of 
Jana^  as  some  gentlemen  preferred  the  scroll,  some  the  narp,  the 
crescent,  the  cross,  the  garter,  the  lone  star,  and  we  presume 
some  would  have  them  fashioned  after  the  original  fig-leaf,  and 
"  made  of  the  very  best  hammered  larass  I" 

The  original  Register,  invented  by  Professor  Mol^e,  has  ne- 
ver been  improved  upon,  nor  do  we  see  how  it  can  be.  Effort 
after  effort  has  been  made  to  adopt  equivalents,  claimed  as  su- 
perior, but  sooner  or  later  laid  aside,  and  the  original  resorted 
to.  The  Eegister  we  now  offer  is  nothing  new,  except  the  pe- 
culiar mode  of  placing  the  original  combinations  for  more  con- 
venience. Various  experiments  have  been  resorted  to  in  its  per- 
fection. Many  had  to  be  made  ere  the  present  completeness 
was  attained  These  experiments  cost  money,  timei  and  labor. 
No  one  can  estimate  the  exercise  of  mental  reflection  required. 
We  will  not  go  further,  however,  with  these  remarks,  but  will 
proceed  at  once  to  describe  the  machines  represented  in  the  en- 
gravings accompanying. 


THE  BEGISTER. 

The  Register,  or  Instrument,  is  known  in  the  Morse  patents 
as  the  Recording  Register^  but,  for  abbreviation,  we  usually  call  it 
the  Register,  which  may  be  considered  its  legitimate  name.  An 
explanation  of  its  functions  in  the  art  of  telegraphing  we  dO 
not  deem  necessary  at  present,  as  it  is  very  well  understood  by 
telegraphers,  and  it  is  to  them  that  we  are  addressing  these  re- 
marks. We  purpose  giving  the  arrangements  of  construction 
as  to  mechanics  only,  waiving,  for  the  present,  questions  of 
science,  promising  to  take  these  up  on  a  future  occasion. 

Plate  I.  is  a  skeleton  view  of  the  Register,  with  the  combina- 
tion of  wheels  required  to  run  the  rollers  which  move  the  paper 
from  the  pen  point.    No.  1  is  the  driving  wheel  or  drum,  act- 
ing* either  as  a  weight  or  spring  drum.    The  cogs  of  this  wheel 
acting  in  the  pinion  cogs  of  wheel  No.  2,  and  the  cogs  of  wheel 
No.  2  in  the  pinion  cogs  of  wheel  No.  8,  and  the  cogs  of  this 
wheel  in  the  pinion  cogs  of  wheel  No.  4,  and  the  cogs  of  this 
wheel  in  the  pinion  cogs  of  fly  wheel  No.  5,  and  thus  the  ma- 
chine is  put  in  full  motion.    Letter  A  is  the  side  frame,  and  q 
is  a  projecting  screw  through  the  sides  A.    All  the  wheels  act 
in  these  screws,  made  of  the  very  best  metal,  securing  long  ser- 
vice-     In  the  plate,  we  have  left  off  the  caps,  or  nuts,  which  are 
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desigaed  to  hold  the  screws  in  proper  adjiutmeiiL  By  these 
caps  on  the  screws,  the  wheels,  -each  or  all,  can  be  ma^e  to  mn 
as  true  and  delicately  as  circumstances  may  recLuire. 


PLitt  I.~-Dua>*H  or  HlaiiTn. 
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This  ifl  &  representation  of  the  Register,  ready  to  place  on  the 
table  for  semce.    It  represents  a  diagonal  view  from  the  rear, 
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with  the  eye  at  an  angle  of  45  degrees.  0  is  a  base  composed 
6f  wood,  either  rose-wood,  mahogany,  oak,  or  any  other  kind. 
B  is  the  brass  base  of  Register,  fastened  to  the  wood  base  G. 
A  is  the  side  frames ;  F  is  a  connecting  bar,  connecting  the  side 
frames  A  A,  aided  by  another  of  the  same  guage  in  front,  held 
firm  by  screws  h  h.  The  sides  should  be  put  up  and  connected 
by  the  two  connecting  bars  P  and  screws  h  h.  They  will  firmly 
lK)ld  the  frame.  Proceed  to  put  in  any  of  the  wheels  at 
pleasure.  To  put  in  the  driving  wheel,  or  drum,  tmscrew  the 
angle  G  in  side  frame  A,  and  set  in  the  socket  the  axle  of  the 
drum  or  wheel  No.  1.  It  is  not  material  which  of  these  wheels 
are  put  in  first.  Wheels  6  and  7  are  the  rollers.  Letter  u  is 
a  lock  or  guage  to  regulate  the  velocity  and  pressure  of  the 
roller  No.  7,  which  will  be  further  illustrated  in  the  next  plate ; 
e  e  are  the  screw  cups,  or  standards,  to  which  are  attached  the 
local  wires. 

C  is  the  magnet  standard,  fastened  in  bases  B  and  0  by  a 
screw ;  a  and  b  are  the  local  or  register  magnets,  festened  by 
screws,  either  of  which  may  be  taken  off  without  disturbing  the 
other ;  m  is  the  armature ;  p  the  adjusting  screw  on  standard 
c,  which  projects  through  the  centre  of  armature  m,  enabling  the 
operator  to  adjust  the  sound  of  the  "  back  stroke"  to  suit  his 
pleasure ;  o  is  a  spring  bar  subtending,  and  d  the  adjusting 
rod  or  screw,  passmg  through  standard  c;  n  is  the  pen  lever, 
with  pen  and  adjusting  screws  thereon. 

D  is  the  proper  adjusting  apparatus,  which  will  be  more  par- 
ticularly descnbed  in  Plate  III. ;  k  is  the  kev  for  winding  the 
register;  i  is  a  ^uage  for  the  spring  drum.  If  a  spring  drum  is 
used,  it  should  be  wound  until  the  full  strength  or  the  spring  is 
attained.  Guage  i  will  then  allow  the  register  to  run  until  the 
cogs  pass  a  projecting  tooth  from  the  axle,  when  it  will  stop, 
and  it  should  be  again  re- wound.  If  it  is  desired  to  take  out  a 
single  wheel  from  the  register,  the  Jull  force  of  (he  spring  must 
be  wasted,  or  its  power  otherwise  neutralized  ;  and  if  this  care  is 
not  taken,  the  otner  wheels  are  greatly  endangered.  For  the 
same  reason  that  you  would  not  take  out  a  wheel  when  the 
power  of  the  weight  is  on  the  drum,  you  should  not  disturb  the 
combination  until  the  power  of  the  spring  drum  is  compro- 
mised. We  especially  call  attention  to  this  point,  for  we  have 
seen  more  than  one  register  broken  by  this  carelessness.  Let 
it  be  remembered,  then,  that  you  should  never  attempt  to  move 
a  single  wheel,  either  in  a  weight  or  spring  drum,  until  you 
render  powerless  the  spring  or  the  weight.  Don't  attempt  to 
accomplish  this  end  by  taking  out  the  angle  G,  and  removing 
the  drum  first,  for  that  will  lead  you  into  ten-fold  trouble.  The 
moment  you  get  it  loose  on  the  spring  drum,  it  will  fly  ofl^  and 
perhaps  your  face  will  first  feel  the  force  of  its  pow^  i  besides, 
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broken  wheels  oo  the  floor  of  your  offioe  will  manifest  them- 
selvaa  as  the  result  of  your  iadiscretlcm. 

The  spring  and  weight  drums-  are  made  to  fit  in  the  same 
r^pster.  They  have  to  be  separate.  They  could  not  be  made 
to  perform  the  functionB  of  both,  without  encumberiDg  the  re- 
gister with  too  mach  machtuery.  The  self-stoppiog  apparatus 
or  break  iajr,  made  to  act  upon  a  balance  wheel  connected  wiUi 
the  fly  wheel  No.  6.  The  adjusting  screws  of  the  pen  levef 
are// 


Plate  ILL  is  a  section  of  the  Register,  and  is  one  of  the  most  beau- 
tiful  arrangements  for  the  adjustment  of  the  paper  and  running 
of  the  machine  that  we  have  ever  seen.  The  same  amount  of 
ingenuity,  and  as  successfully  applied,  in  a  locomotive,  would 
have  been  worth  a  fortune  to  any  man.  In  this  instance,  how- 
erer,  the  reward  is  the  same  usually  received  by  telegraphers. 

Noa.  6  and  7  are  the  paper  rollers,  No.  6  acting  on  screws  at 
pinion  ends,  and  No.  7  projecting  through  the  sides,  as  seen  at 
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V  v,  whereon  u  u  rest.  In  order  to  make  roller  9  press  heavier 
on  roller  6,  or  the  paper  passing  between  them,  you  must  screw 
r  r,  which  presses  down  the  spring  bars  ^  s  upon  t  at  centre,  and 
u  u  at  the  outer  ends,  and  forces  the  break  u  u  heavy  on  t;  v,  and 
thus  the  power  is  made  effective. 

A  A  are  the  sides ;  E  isa  connecting  bar  at  top,  placed  there 
to  make  firm  the  machine,  and  to  consummate  the  purposes 
just  mentioned;  t^;  is  an  adjusting  screw,  projecting  through 
the  sides  A  A,  designed  to  guage  the  paper ;  a?  is  a  movable 
screw,  through  which  w  passes  and  acts ;  ^  is  a  movable  end 
which  can  be  brought  nearer  x,  or  the  other  end  of  a;,  as  de- 
sired, and  made  fast  by  the  binding  screw  therein ;  e  is  a  steel 
bar  or  screw  projecting  from  side  to  side.  The  movable  screw 
X  can  be  made  to  move  from  side  to  side  at  pleasure.  The  paper 
passes  between  screw  x  and  bar  z,  and  the  moving  of  x  moves 
the  paper,  and  in  this  manner  the  very  extreme  edge  of  the 
paper  can  be  brought  over  the  pen  point,  acting  over  6  on  the 
groove  of  roller  7. 

We  have  now  devoted,  we  fear,  top  much  room  in  the  de- 
scription of  this  Register.    We  must  be  excused,  however,  on 
account  of  the  zeal  we  have  to  see  the  companies  benefited  in  this 
particular.    By  the  use  of  this  Register,  we  feel  confident  a  great 
saving  will  be  consummated.    If  either  wheel  or  any  part  of 
the  machine  breaks,  it  can  be  replaced  without  the  purchase  of 
a  new  one.    Wheel  Nos.  2,  8,  4,  or  any  other,  can  be  replaced 
by  maD.    The  operator  can  telegraph  to  send  him  wheel  1,  2, 
8,  4,  or  magnet  A  or  6,  or  any  screw,  and  it  can  be  sent  him, 
fitting  the  desired  place  as  delicately  as  the  original  did ;  and  all 
this  done  without  the  necessity  of  taking  the  Register  from  his 
table.    We  look  upon  this  as  one  of  the  most  economical  moves 
yet  taken  in  telegraphing.    Thej^  will  cost  a  few  dollars  more 
at  first ;  but,  after  the  Confederation  is  fairly  under  headway, 
we  confidently  believe  they  can  be  furnished  for  less  than  they 
are  now  offered  to  the  lines.    We  deem  it  not  improper  to  re- 
mark, that  each  Register  will  be  properly  marked  ana  guarded 
against  any  violation  of  the  patent  laws ;  which  laws  we  find  to 
be  excessively  hard  on  those  who  mdke^  vend,  or  use  a  patented 
machine  unauthorized.    We  have  obtained  that  right,  for  tlie 
benefit  of  the  lines ;  and  thus,  while  we  hope  to  protect  the 
companies  from  worthless  machines,  by  procuring  better,  we  do 
not  infringe  the  sacredness  of  the  laws  of  the  country,  or  the 
rights  of  an  inventor. 

BECEIVINa  MAGNET. 

We  have  procured  two  forms  of  Receiving  Magnets,  and 
have  a  third  under  advisement.  We  cannot  describe  them 
better  than  by  taking  each  separately.    Not  desiring  to  place 
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one  hiferioT  to  the  other,  we  bIuJI  call  one  iliQ  Oblong  Magnet, 
and  the  other  the  Botund  Magnet 


OBLONQ  HAOKST. 

A  B  are  the  helices  or  coils,  the  exact  size  of  which  are  given 
in  the  aocompanying  diagram.  C  is  the  supporter  of  the  mag- 
nets, tighUy  screwed  on  to  the  rear  or  coDoecting  bar  of  the 
magnets,  W.  The  ends  of  the  magnet,  Y,  are  rose-wood,  ivory, 
or  other  suitable  insulators.  D  is  the  movable  armature,  fast- 
ened to  Qpright  lever,  E.  The  axle,  V,  of  the  lever,  E,  is  above 
F,  acting  in  serewa  projecting  through  lever  frame,  ¥,  The 
axle  has  surrounding  it  a  spiral  wire,  P,  to  perfect  connection, 
in  case  of  fault  at  the  ends  of  the  axle.     M  is  the  adjusting 
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spring ;  Itj  the  adjusting  sorew ;  B,  a  platina  point  on  screw  H. 
T  is  an  insulator  point,  on  screw  S.  I  is  a  bindingscrew,  to 
tighten  the  adjustment.  There  is  one,  also,  on  screw  H.  These, 
being  well  arranged  on  upright,  G,  N,  0,  P,  and  Q,  are  the 
binding  screws— O  and  N  for  the  local  circuit,  and  P  and  Q,  for 
the  main  circuit  X  is  the  point  where  the  magnet  wires  pass 
down  through  the  base,  u. 

We  thus  complete  the  description  of  this  magnet  They  are 
well  made,  and  oased  upon  the  principles  of  the  Begister.  The 
breaking  of  any  one  part  can  oe  replaced  by  the  purchase  of 
others  that  will  fit  in  the  designed  place.  If  either  coil  gets 
injured,  another  can  be  procured.  With  this  arrangement, 
there  will  be  no  necessity  tor  continual  re-supplying  lines  with 
magnets  at  full  cost  Many  times  a  magnet  is  laid  aside,  be- 
cause a  screw  or  coil  is  damaged.  Such  need  not  be  the  case  in 
future. 

We  now  giye  a  diagram  of  the  Oblong  Magnet^  showing  the 
exact  size  of  tiie  helices. 


Platb  v.— Outlivb  op  Labov  Maohbt. 


THE  ROTUIO)  KAGNET. 


• 

This  Beceiving  Magnet  is  smaller  than  the  one  just  described, 
but  answers^  in  the  minds  of  many,  the  same  ends.  On  a  cir- 
cuit of  one  or  two  hundred  miles,  we  presume  it  is  equal  to  the 
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oWong  magnet,  and  perhaps  better ;  but,  on  a  circuit  of  great 
length,  where  the  electric  force  ia  greatly  reduced,  scarcely  suf- 
fieient  to  be  felt  by  the  most  delicate  aeriea  of  adjustments,  the 
increased  heliacal  auxiliaries  of  the  larger  magnet  will,  doubt- 
less, prove  more  effective.  We  are  now  acting  in  concert  with 
some  gentlemen,  aiming  at  a  fixed  poiot  as  to  the  requirements 
of  circuits,  and  ere  long  we  hope  to  be  able  to  present  to  the  en- 
terprise important  facta  as  to  the  kind  of  magnets  each  circuit 
requires  to  accomplish  the  desired  end. 

The  coils  a  and  b  are  arranged  as  in  Plate  IV.,  being  attached 
to  supporter  c,  with  connecting  bar  w.  The  armature  d  or  up- 
right lever  e,  with  axle  v,  acting  in  screws  fixed  in  lever  frame 
/  The  spring  m  is  steel,  adjusted  by  screw  I ;  A  is  an  upright 
standard.  Thescrewahasaninsulated  point,  andiholdsfirm  the 
adjustment ;  screw  h  has  a  platina  point,  to  cause  good  metallic 
and  durable  point  of  contact.  The  crescent  g  ia  &  brass  bar, 
actiDg  as  auxiliary  to  upright  standard  k,  aud  greatly  adds  so- 
lidity to  the  whole.  The  binding  screws  n  and  o  are  for  the  lo- 
cal circuit  wires,  and  p  and  q  for  the  main  wires.  At  x  the  main 
wires  descend  through  the  base  u,  running  under  base  to  bind- 
ing screws  p  and  q. 

Plate  "Vn.  is  a  fall-sized  diagram  of  this  magnet,  and  the 
oatlines  will  give  the  reader  an  idea  of  the  relative  proportions. 
VOL.  I. — NO,  IT.  3 
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THE  KEY  AND  CIRCDIT  BEEAKEK. 

The  key  given  in  Plate  VIII.  is  arranged  with  a  circuit  break- 
er, which  iaso  fixed  that  the  faultaof  others  are  avoided.  When 
closed,  the  circuit  is  perfect.     It  is  not  liable  to  wear  and  cause 


Pun  vni.— Kit  w 


n  C[KcniT  Baiutia. 


a  doubtful  connection.  We  have  seen  much  loss  result  from  ac- 
cidents of  this  kind,  that  is,  the  wear  of  the  connecting  points. 
The  whole  arrangement  is  designed  to  avoid  the  evils  heretofore 
existing,  and  perfect  every  questionable  part.  The  anvil  of  the 
key  is  well  made,  firm,  and  capable  of  hard  wear,  regardless  of 
the  adjustment  of  the  key  lever.  The  hammer  of  the  key  le- 
ver is  also  firm,  and  maao  of  good  platina  wire,  and  securely 
made  fast  in  the  key  lever.  The  adjusting  screws  of  the  axle 
are  arranged  according  to  the  best  mode,  to  secure  the  greatest 
good.    The  elevation  of  the  key  lever  can  be  adjusted  to  suit 
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the  operator,  bj  elevating  the  key  frame,  or  otherwise.  We 
regret  the  engraver  omitted  to  place  letters  on  the  different  parts 
of  the  key,  so  that  we  migl^t  be  more  particular  in  the  descrip- 
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This  is  a  key  without  a  circuit  breaker.    Of  coarse  it  cont^n- 
plates  the  use  of  another  kind  of  breaker — a  button,  a  spring,  or 

other  equivalenL  Among  the  best  circuit  breakers  separate  trom 
the  key  that  we  have  seen,  is  a  aaah  spring,  originally  and  first 
used  by  Mr.  Eugene  L.  Witman,  a  very  talented  and  superior 
operator,  formerly  on  one  of  the  Louisville  lines.  It  is  convenient, 
and  of  sufficient  power  to  cause  a  firm  and  sure  contact.  We  deem 
it  unnecessary  to  say  anything  particular  pertaining  to  tlie  key 
represented  by  this  plate,  as  what  we  said  relative  to  the  key  as 
represented  by  Plate  VIII.  will  apply  to  this  also.  Although 
the  subject  of  the  key  may,  to  some,  seem  of  little  consequence, 
yet  we  know  from  our  experience,  that  faulty  keys  have  caused 
more  damages  than  can  be  attributed  to  any  other  part  of 
the  machinery.  The  utmost  care  should  be  taken  in  preserv- 
ing the  key  perfect  in  every  particular,  and  unless  care  is  taken 
to  enable  the  key  to  perform  its  functions  faithfully,  the  best  of 
operators  will  fail  to  be  comprehended  by  a  distant  receiving 
station.  We  could  tell  many  incidents  of  keys,  whereby  losses 
most  "  sad  and  weary"  have  fallen  on 

"The  old  folks  at  home." 

In  the  next  number  of  the  Companion  we  will  give  the  price 
of  each  of  the  parts  of  the  Register,  Magnets,  and  Keys,  com- 
plete or  single,  so  that  a  company  can,  after  once  purchasing 
oae  of  these  series,  supply  themselves  with  duplicates  at  plea- 
sure of  any  needed  part  to  fill  breaks  or  faulty  members.  The 
I>riee  of  the  whole  will  not  exceed  $60 ;  that  is,  we  have  de- 
sired to  place  on  them  work  enouffh  to  be  worth  that  amount, 
confident  at  the  same  time  they  will  be  worth  double  the  value 
of  any  other  series  usually  sold  to  the  lines  by  manufacturers; 
though  we  do  not  wish  to  blame  the  manufacturers  for  present- 
ing cheap  plunder,  as  it  has  been  the  fault  of  purchasers,  many 
of  whom  do  not  know  the  difference  between  a  good  register 
and  a  bad  one ;  except,  the  one  that  looks  the  prettiest  and 
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glitters  the  most,  with  them  of  course  is  the  beat  machine  ey&: 
made.  Not  long  since  a  President  of  an  important  line  asked, 
if  we  "designed  to  work  the  paper  guide  with  one  acid?"  to- 
tally ignorant  of  the  relations  of  the  battery  and  the  adiustible 
parts  of  the  machine.  This  very  same  President  would  spend 
a  day  in  hunting  for  a  register  a  few  cents  less  than  may  na\x 
been  asked  for  a  better.  He  who  is  so  totally  ignorant  of  the 
worth  of  a  good  article,  and  the  worthlessness  of  a  bad  one,  we 
know  not  how  to  convince  him  of  the  merits  of  anything.  We 
place  him  in  a  niche  by  himself,  like 

'*  Ephraim  of  old,  joined  to  his  idols,'' 

and  we  let  him  alone.  Let  him  rejoice  in  his  own  folly,  and  if 
lured  off,  yielding  to  the  charms  of  the  tinsel,  the  evil  lies 
with  him  who  makes  the  choice.  If  good  judgment  prevails 
not,  and  a  glittering,  but  worthless,  register  is  chosen  to  save  a 
few  cents,  and  the  line  i^stains  heavy  damages  thereby,  who 
suffers  ?     Not  the  President,  but  the  stockholders. 


MANUFACTURER. 

We  have  omitted  to  say,  elsewhere,  that  all  the  machines 
procured  under  the  Secretary's  arrangements  are  manufactured 
Tby  J.  W,  Norton,  of  New- York,  who  is  also  agent  for  the 
Secretary,  in  procuring  all  materials  for  the  different  lines. 
Orders,' when  more  convenient,  can  be  sent  direct  to  him. 

Mr.  Norton  has  an  extensive  machine  establishment,  and  hav- 
ing the  most  expert  mechanics  employed,  he^can  and  will  faith- 
fully comply  with  the  interests  of  the  lines,  in  all  matters 
intrusted  to  his  care. 


Art.  TL— ELECTRIC  TELEBRAPHS  OF  ENGLAND  AND  IRELAND. 

8UBMAEINK  LINES — ^TO  FRANCE,  BELGIUM,  AND  HOLLAND — ^ENGLAND  TO  IRELAND 
— DIFFERENT  COMPANIES  IN   GREAT  BRITAIN — ^WHEATSTONE,  HEN- 
LET,  BRETT,  AND  HIOATON's  8TSTEUS — LINK  TO  SOUTH 
IRELAND^   CONNECTING   WFTH    STEAMERS-r- 
BUBTSRRANEAN    LINES. 

Wb  now  present  the  readers  of  the  Companion  with  some 
information  relative  to  the  Electric  Telegraphs  in  England,  Ire- 
land, and  Scotland, — ^believing  that  every  American  telegrapher 
feels,  as  we  do,  an  anxiety  to  know  all  about  the  enterprise,  re- 
gardless of  national  boundaries. 
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For  many  months  we  have  sought  for  the  information,  and 
after  writing  several  long  letters,  relative  to  the  American  lines, 
hoping  to  receive  the  like  from  abroad,  we  at  last  addressed  a  gen- 
tleman who  gave  us,  in  detail,  all  the  desired  information. 

In  order  to  understand  fullj  the  extent  of  the  lines  on  the 
islands  of  Great  Britain,  the  reader  must  follow  our  descriptions 
with  a  map,  and  thus  he  can  see  to  what  extent  the  electric 
telegraphs  have  spread  over  that  country. 

SUBMARINE  TELEGRAPHS. 

There  are  three  submarine  cables  connecting  England  with 
the  Continent : — 

1st.  The  cable  crossing  the  channel  from  Dover,  England,  to 
Calais,  France. 

2d.  The  cable  crossing  froi^  Dover  to  Ostend,  Belgium; 
and, 

Sd.  The  cable  crossing  from  Harwick,  England,  to  the  Hague, 
in  Holland. 

Lines  run  direct  from  London  to  Dover,  and  to  Harwick,  and 
with  a  good  svstem,  London  can  write  direct  to  France, 
Belgium,  or  Holland,  or  across  those  kingdoms  to  others  more 
distant. 

There  is  a  submarine  cable  running  from  Port  Patrick,  Scot- 
land, across  the  Irish  channel  to  Donaghadee,  Ireland. 

There  was  a  cable  laid  across  the  Irish  Channel  from  Holyhead 
to  Dublin,  but  it  failed  in  execution. 

The  cable  laid  down  from  Dublin  to  Holyhead,  in  1852,  was 
thus  constructed :— rA  copper  wire,  No.  16,  was  covered  with 
two  coatings  of  gutta  percha.  In  that  part  of  the  cable  which 
was  to  lie  in  deep  water,  the  gutta  percha  covering  was  merely 
surrounded  by  twelve  No.  16  galvanized  iron  wires,  forming  a 
thin  rope  about  the  size  of  one's  little  finger.  Near  the  shore 
the  gutta  percha  was  protected  by  a  covering  of  six  very  thick 
galvanizea  iron  wires.  The  weight  of  the  rope  was  about  80 
tons,  and  the  length  80  miles.  The  cable  from  Dover  to  Calais 
was  24  miles,  and  weight  180  tons.  The  relative  weights  are 
quite  different,  as  well  as  the  strength  of  the  cables,  in  favor  of 
the  Dover.  Much  of  the  Irish  Channel  cable  was  taken  up,  but 
never  again  put  down.    It  proved  a  failure  at  the  time. 

Various  reasons  were  assigned  for  its  non-success,  but  from 
what  we  can  learn,  it  was  the  fault  of  construction ;  and  ere  it 
could  be  corrected  it  became  a  victim  to  the  illiterate  sailor,  who 
considered  it  a  great  prize  from  the  sea,  on  finding  it  brought  to 
the  surface  by  the  vessel's  anchor.  We  understand  the  prize, 
thus  found,  was  carried  to  distant  lands,  and  was  the  theme  of 
many  conversations.   For  aught  we  know,  the  poor  sailors  have 
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at  this  day  pieces  of  it  laid  away,  hoping  tliat  sooner  or  later 
it  may  prove  a  pearl  of  great  price.  These  reflections  reniind 
us  of  days  gone  by,  when  "  anud  storm  and  tempest,"  or  in  the 
burning  sun,  wc  struggled  to  span  the  dashing  waters  of  the  in- 
land, and  ere  we  had  reached  nome,  a  monster  boat,  with  tower- 
ing chimneys,  swept  by,  carrying  away  our  slender  wire,  caring 
not  for  the  toil  we  hai  The  sailors  would  get  a  piece,  divide  it 
among  the  crew,  and  now  and  then  gaze  with  wonder  at  the 
tiny  thread  that  was  "filled  with  lightning  news,"  hoping  that 
they  might  see  some  of  the  "  sparks"  come  forth.  These  foiicied 
hopes  were  realized,  as  those  of  the  man  who 

'*  Writes  his  name  in  the  sand,  when  the  tide  is  low, 
And  seeks  the  spot  vrhen  the  waters  flow  !" 

There  are  at  present  in  England  and  Ireland  Four  Tele* 
CFRAPH  Companies,  and  we  will  proceed  to  give  the  extent  of 
each  one,  respectively,  that  the  reader  may  be  fully  informed  in 
the  premises. 

L — THE  ELECTRIC  TELEGRAPH  COMPANY. 

This  is  the  earliest  and  oldest  Company  in  England,  and,  we 
presume^  the  first  in  Europe.     It  was  established  in  1846.     It  is 
the  largest  Company  in  Great  Britain,  and  possesses  a  greater 
extent  of  wires  than  all  others.    The  Hon.  Lewis  Ricardo  is 
the  enterprising  President,  and  has  invested  in  the  Company 
many  thousands  of  dollars.     Its  income  exceeds  $150,000  per 
annum.     The  cheapness  of  management  makes  the  stock  pro- 
fitable.   This  line  is  generally  called  the  *y01d  Company,"  ow- 
ing to  its  seniority.     The  principal  Board  is  in  London,  but 
there  are  local  boards  in  different  towns  to  aid  in  its  proper 
management.    Mr.  Ricardo  is  a  member  of  Parliament,   and 
stands  as  an  eminent  gentleman  of  enterprise.    The  Company 
has  great  influence  with  the  public,  and  largely  shares  in  the 
confidence  of  the  people.     The  charges  are  on  the  uniform  prin- 
ciple, that  is,  two  shillings  and  sixpence  for  twenty  words,  in- 
cluding address  and  signature,  which  makes  a  message  about 
equivalent  to  the  American — of  ten  words.    This  is  the  pricse 
for  any  distance  under  one  hundred  miles.     K  beyond  one  nun- 
dred  miles,  the  price  is  five  shillings  for  the  first  twenty  words, 
including  address  and  signature,  and  then  one  shilling  for  tlie 
delivery  of  a  message.     The  cost  of  delivery  in  America  is  at 
the  expense  of  the  Company,  either  by  the  payment  of  fixed 
wages  to  messengers  per  month,  or  a  given  amount  for  eacb 
message  delivered.    This  Company  has  purchased  many  patents, 
and  holds  the  privilege  of  using  nearly  every  mode  known  to 
the  English  patent  laws;   the  system  used,  however,  is    the 


ELECTRIC  TELEGRAPHS  OF  ENGLAND  AND  IRELAND.         199 

Wheatstone  Needle  indicating  instrament.  The  lines  of  this 
Company  run  along  railroads,  and  by  other  good  routes ;  some 
on  poles,  and  some  subterranean.  The  principal  offices  are  kept 
open  all  night,  and  the  latest  news  is  vended  to  the  newspapers, 
but  upon  what  rule  we  are  not  informed. 

The  lines  of  this  Company  pervade  nearly  entire  England 
and  Scotland,  diver^ng  from  London  to  the  Continent,  to  Ply- 
mouth, Gloucester,  Liverpool,  Manchester,  Scarborough,  Fleet- 
wood, Sunderland,  Carlisle,  Berwick,  Edinburgh,  Glasgow,  and 
to  some  one  hundred  and  fifty  towns.  This  is  the  most  exten- 
sive line  in  the  world,  as  to  number  of  offices,  and  excels  any 
in  America  in  that  respect,  though  not  near  as  long  in  extent  of 
wire  as  many  of  the  lines  in  America.    We  will  now  notice, 

n. — THE  SUBMARINE  TELEGRAPH  COMPANY. 

This  Company  laid  down  the  first  subterranean  and  subma- 
rine wire,  from  Dover,  England,  to  Calais,  France,  across  the 
English  Channel,  in  August,  1850.  This  cable  consisted  of  one 
copper  wire,  simply  covered  with  gutta  percha.  The  covering 
of  the  gutta  percha  was  one  quarter  of  an  inch  thick.  The 
wire  remained  perfect,  however,  only  a  few  hours,  as  the  action 
of  the  sea,  rolling  it  about  on  the  sharp  rocks,  at  once  destroyed 
the  covering,  and  rendered  the  wire  useless. 

In  September,  1851,  another  cable  was  laid  across  the  Channel. 
This  consisted  of  four  copper  wires,  each  incased  in  gutta 
percha,  and  then  inclosed  m  a  rope  of  galvanized  iron.  The 
length  of  the  cable  was  24  miles.  It  weighed  180  tons.  The 
electric  wires  wer^  No.  16  copper,  covered  with  two  coatings 
of  gutta  percha,  making  the  insulation  perfect.  These  four 
electric  wires,  as  thus  msulated,  were  bound  together  with 
spun  yam  and  hemp,  saturated  with  tar.  This  bundle  of  in- 
sulated wires,  with  its  hempen  covering,  was  then  surrounded 
by  ten  galvanized  iron  wires,  each  wire  being  five-sixteenths 
of  an  inch  in  diameter,  all  of  which  made  a  rope  1  l-8th  of  an 
inch  in  diameter. 

On  the  25th  of  September,  1851,  the  war  steamer  Blazer  com- 
menced paying  out  the  cable.  During  the  process  of  paying  it 
out,  many  kinks  or  bends  occurred,  and  Ihe  exterior  covering 
every  now  and  then  torn  off  the  insulated  wires,  as  the  cable 
passed  through  the  opening  made  in  the  vessel.  It  was 
thought  the  elctric  wires  were  left  bare,  but  they  proved 
otherwise. 

On  the  18th  of  October  communication  was  found  to  be  per- 
fect ;  and  at  this  period  we  may  date  the  origin  of  this  Company. 
A  grant  was  obtained  from  the  French  Government  in  1849, 
which  gave  the  Company  the  exclusive  right  for  ten  years  of 
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sending  electrotelegraphic  intelligenoe  between  England  and 
certain  defined  points  on  the  French  coast. 

The  same  Company  procured  a  charter  from  the  Belgian 
Government,  for  a  term  of  fifteen  years,  for  the  connection 
from  England  to  Ostend  on  the  Channel  coast 

This  Company  has  on  its  directorate  the  most  overwhelming 
array  of  .royal  personages,  consisting  of  dukes,  lords,  chevahers, 
ambassadors,  admirals,  and  all  the  distinguishing  characteristics 
of  representation  of  kings,  princes,  and  potentates.  For  what 
purpose  these  royal  names  are  blended  in  the  directorate  we 
cannot  divine. 

Mr.  Jacob  Brett  is  the  principal  engineer,  who,  with  several 
bankers  and  merchants  of  London,  mostly  own  these  lines,  as 
joint  stockholders.  Shares,  $25  each.  The  Company  owns  no 
line  on  land,  except  from  Dover  to  London,  but  is  laying  down 
wires  from  London  to  Liverpool,  and  has  lately  opened  an 
office  in  Birmingham.  In  order  to  extend  their  line  into  the 
interior  of  England,  the  Company  procured  a  charter,  with  ex- 
tended power,  under  the  name  of  the  "  European  and  American 
Telegraph  Company,"  with  the  right  to  connect  the  principal 
cities  of  Great  Britain.  The  name  we  should  judge  to  be 
rather  a  matter  of  fancy,  though  the  intention  to  forward  news 
from  the  Continent  to  Liverpool  is  very  plausible,  and  will  be 
of  great  utility.  Messages  are  now  sent  from  diflferent  parts  of 
Europe,  by  telegraph,  to  John  Hunter,  Esq^.,  No.  2  Paradise 
street,  Liverpool,  and,  being  prepared  by  him,  are  dispatched 
by  steamer  to  Halifax,  Nova  Scotia,  or  New-York,  as  per  espe- 
cial instruction.  When  this  line  is  completed  to  Liverpool, 
they  rejoice  in  the  hope  of  writing  direct  from  Liverpool  to 
London,  a  distance  of  aoout  210  miks  I  and  then  from  London 
to  Paris  at  another  writing,  a  distance  of  about  230  miles  I  I 
The  lines  of  this  Company  will  all  be  subterranean  and  sub- 
marine. The  system  of  telegraph  used  is  the  **  Needle  Indicat- 
ing," and  "  Brett's  Printing  Telegraph ;"  this  latter,  however, 
does  not  in  the  slightest  degree  resemble  either  the  Morse  or 
House  system  of  marking  or  printing  telegraphs,  as  used  in 
America,  but  is  greatly  inferior  to  either  of  them. 

III. — THE  MAGNETIC  TELEGBAPH  COMPANT. 

This  Company  is  generally  called  the  English  and  Irish  Tele- 
graph Company.  The  head-quarters  of  this  line  is  in  Liverpool, 
and  we  presume  mostly  owned  in  that  city  and  Manchester. 
The  Company  has  a  line  to  London,  and  our  correspondent  says 
it  "  works  through  from  London  to  Liverpool  I"  Nearly  tne 
entire  line  is  subterranean,  and  it  is  rapidly  extending  the  wires 
to  the  extreme  southwest  point  of  Lrelana — the  said  Company, 
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havisg  the  exclusive  connection  with  Ireland,  promises  to  be  of 
great  value.  There  seems  to  be  much  energy  in  the  conduct  of 
die  affairs  of  the  line,  and  in  the  extension  of  the  wires  the  most 
eligible  sites  are  occupied ;  and  already  the  range  of  lines  are 
nearly  half  in  extent  to  those  owned  by  the  "  Old  Company," 
Every  wire  is  laid  in  the  most  enduring  form  for  permanent  use. 
The  wires  of  this  line  cross  the  Irish  Channel  at  Port  Patrick 
and  Donaghadee,  and  works  well.  The  system  of  Telegraph 
used  is  the  Henley  Patent  of  1848,  which  may  be  described  tht  s : 
Between  the  poles  of  an  electro-magnet,  a  magnetic  needle  is 
placed,  movable  on  an  axle ;  to  this  axle  a  pointer  is  affixed ; 
a  stop  is  placed,  so  that  the  magnetic  needle  has  motion  only 
on  one  side  jfrom  its  normal  point  of  rest ;  when  a  current  of 
electricixy  in  one  direction  is  sent  round  the  electro-magnet,  the 
magnetic  needle  is  attracted  thereby,  and  moves  from  its  normal 
stop  to  another,  placed  to  limit  its  motion.  Instead  of  the  needle 
returning  to  its  stop  when  the  current  ceases,  the  inductive  influ- 
ence of  the  magnetic  needle  on  the- electro-magnet  causes  the 
magnetic  needle  to  remain  in  that  new  position  until  a  current 
of  electricity  is  sent  in  the  contrary  direction ;  and  then  the 
magnetic  needle  is  moved  from  that  position  to  its  original  posi- 
tion of  rest.'  It  thus  remains  at  that  stop  till  another  current  in 
the  original  direction  is  transmitted.  By  having  two  line- wires, 
and  two  magnetic  needles  and  electro-magnets,  and  two  pointers, 
the  oombiuation  of  the  motions  of  the  pointers  represents  the 
letters  of  the  alphabet.  The  electricity  produced  is  from  the 
electro-magnetic  machine,  as  was  used  by  Dr.  Steinhell  in  Ger- 
many, in  1837. 

IV. — THE  BRITISH  TELEGRAPH  COMPANY. 

The  lines  of  this  Company  are  very  limited  in  extent.  There 
are  offices  of  the  Company  in  London,  Liverpool,  and  Manches- 
ter. The  "  Old  Company"  and  this,  at  an  early  day  after  the 
origin  of  the  latter,  got  at  law,  and  the  power  of  the  former 
nearly  overwhelmed  the  latter,  occasioning  a  heavy  expense, 
amounting  to  many  thousands  of  pounds  sterling.  The  system 
of  Telegraph  used  is  Highton's  Patent,  being  similar  to  the  ori- 
ginal Morse  invention  of  1882,  based  upon  chemical  action. 
This  patent  was  granted  1844,  the  same  year  that  Morse  con- 
structed and  put  in  operation  the  forty  miles  between  Washing- 
ton and  Baltimore,  and  practically  working  the  first  recording 
telegraph  of  the  world. 

There  are  divers  other  plans  of  telegraphs  spoken  of,  and 
efforts  are  being  made  to  put  up  lines  under  different  systema 
The  fiact  is,  a9  any  practical  telegrapher  of  America  can  see,  the 
whole  of  those  of  Europe  are  totally  worthless  compared  with 
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that  of  Morse ;  and  why  those  lines  adhere  to  their  slow  and 
inefficient  modes,  when  they  can  use  a  better  one  without  price, 
seems  remarkably  strange.  National  pride,  however,  may  be 
the  cause  of  this  reluctance  to  adopting  anything  not  legitimately 
of  British  origin ;  this  pride  may  do  in  a  world  of  fancy,  but,  in 
matters  of  pecuniary  consideration,  reason  and  common  sense 
should  prevail. 


^^^^»^»^^>^>^^^^^^w^^^»^^>^^w^^ 
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ANNUAL  CONVENTION. 

« 

PE0CKBDINO8     OF    THE     CONYKNTION — ECPORT    OF    THC     SBCRBTAET — NEW- 
FOUNDLAND LINE — PACIFIC  OCEAN  CONNECTION — ATLANTIC  OCEAN 
CABLE — REPOET  OF  THE    COMMITTEE-^ADOPTION 
OF  IMPOBTANT  MBASUBBS^CONVEBmON 
TO    MEET  IN    NEW-TORKf 
OCTOBER,  1854. 


Washington  City^  March  6^,  1854 

Aldermen's  Chambeb. 


•I 


In  accordance  with  the  resolution  of  the  "Washington  Conven- 
tion of  1853,  convening  an  assemblage  of  the  Eepresentatives 
of  the  respective  Companies  of  America  using  the  Morse  Ameri- 
can Telegraph  System,  the  Delegates  of  the  respective  Companies 
assembled  this  day  in  'the  Aldermen*s  Chamber,  in  the  City  of 
Washington,  D.  G.,  when  were  present  a  representation  from 
most  of  the  principal  lines  in  the  United  States. 

On  motion  of  Mr.  Isaac  M.  Veitch,  President  of  the  St.  Louis 
and  Missouri  Eiver  Telegraph  Company,  Mr.  B.  B.  French,  Ee- 
presentative  of  the  Washington  and  New-Orleans  Telegraph 
Company,  was  unanimously  elected  President  of  the  Convention. 

Maj.  French  took  the  President's  chair,  and  thanked  the  Con- 
vention for  the  flattering  manifestation  of  confidence  of  the 
members  in  re-electing  him  to  preside  over  the  deliberations  of 
the  Confederation. 

On  motion  of  Mr,  Charles  P.  Wood,  Superintendent  of  the 
New- York  and  Boston  Union  Telegraph  Company,  Mr.  Tal.  P. 
Shaffner,  Representative  of  the  St.  Louis  and  New-Orleans  Tele- 
graph Company,  was  elected  Secretary  of  the  Convention. 

On  motion  of  Mr.  Shaffner,  Professor  Samuel  F.  B.  Morse  was 
unanimously  invited  to  take  a  seat  in  the  Convention,  and  par- 
ticipate in  its  deliberations. 

Prof.  Morse  accepted  the  invitation,  and  took  a  seat  within 
the  bar  of  the  Convention. 

The  Secretary  then  read  the  Annual  Report  to  the  Convention, 
which  was  as  follows,  viz. : — 
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BEPORT  OP  THE  SECRETAEY 

TO  THE  AMERICAN  TXLSaaAPfl  CO  KF  SDK  RATION,  IN  CONTENTION  ASSEMBLED. 

Gentlemen  : — The  last  Convention  of  the  Representatives  of 
the  respective  Telegraph  Lines  of  America,— using  the  Morse 
system  of  Electro-Magnetic  Telegraphs, — adopted  divers  mea- 
sures, which  were  calculated  eminently  to  advance  the  weal  of 
the  common  system.  Unfortunately,  nowever,  much  that  was 
done  at  that  Convention  never  has  been  made  effective.  Various 
reasons  can  be  assigned  for  this  apparent  supineness  upon  the 
part  of  Companies. 

Early  after  the  adjournment  of  the  Convention  a  limited  number* 
of  copies  of  the  proceeding  were  printed,  not  sufficient  to  supply 
each  of  the  Companies.  The  Address  of  the  Committee-^whicli 
was  acting  in  tne  recess,  as  authorized  by  the  delegates  assem- 
bled— was  published  in  connection  with  the  most  important  re- 
solutions adopted  by  the  Convention. 

The  Committee  forwarded  this  address  to  many  of  the  Com- 
panies ;  but,  not  knowing  the  names  of  many  of  the  Presidents 
or  Companies,  not  more  than  one-half  of  the  lines  of  the  United 
States  received  copies,  and  none  of  the  lines  in  the  Canadas, 
Nova  Scotia,  and  New-Brunswick,  have  seen  them.  It  was  not 
possible  for  Companies  to  adopt  rules  they  knew  not  existed. 

Another  difficulty  presented  itself  in  the  adoption  of  the  plans 
thus  agreed  upon.  Many  of  the  lines  supposed  that  they  were 
to  commence  operation  immediately  after  the  Convention  ad- 
journed, and  therefore  the  resolutions  were  adopted,  and  remain 
so  to  the  present  time.  Others,  again,  expected  to  receive  notice, 
from  the  Executive  Committee,  of  the  time  the  resolutions  were 
to  take  effect.  That  notice  was  never  given,  and  thus,  by  these 
misunderstandings,  there  has  been  more  or  less  confusion 
in  the  general  adoption  or  non-adoption  of  the  measures  re- 
commended. 

The  Executive  Committee,  finding  the  services  of  a  Secretary 
necessary  to  aid  in  effecting  a  uniform  system  in  the  fulfilment 
of  the  plans  of  the  Convention,  the  undersigned  was  elected  to 
fill  that  office  early  in  the  summer  of  1858,  who,  accepting,  re- 
signed, the  office  of  President  of  the  St.  Louis  and  New-Orleans 
Telegraph  Company,  and  removed  to  Washington  early  in 
October. 


[ 
p 

I 


204  SHAFFKBB'S  TELSaBAPH   COXPjLNIOK. 

The  Secretary  proceeded  to  make  all  the  Decessary  arrange- 
ments for  carrying  out  the  resolutions  of  the  Convention,  parti- 
cularly those  relative  to  a  general  or  uniform  tariff  and  depots  of 
suppliea  Relative  to  the  former,  the  issue  of  the  Compound 
Tabiff  Soalb  seems  to  answer  the  ends  more  effectually  than  any 
other  mode  recommended.  Concerning  the  supply  of  materials 
to  the  lines,  the  official  circular  of  the  Secretary,  issued  in 
December  last,  will  more  particularly  exhibit  the  excellent  plans 
adopted,  and  the  successful  arrangements  made,  to  procure  the 
diversified  articles  of  consumption,  at  large  gains.  These  con- 
tracts pertain  to  the  fomishmg  of  Nitric  and  Sulphuric  Acids, 
Message-blanks,  envelopes,  mercury,  tumblers,  porous  cups,  plati- 
na,  ink,  pencils,  pens,  clocks,  zincs,  registers,  magnets,  keys,  differ- 
ent parts  of  telegraph  machinery,  copper  and  iron  wire,  and  all 
the  different  articles  required  in  the  management  and  conduct  of 
telegraph  lines. 

The  Secretary  is  rejoiced  to  report  that  nearly  every  line  in 
America  promises  to  unite  in  the  arrangement  The  details  of 
•  the  various  contracts  of  supplies,  the  prices,  conditions,  and  in 
fact  everything  pertaining  thereto,  are  ready,  and  subject  to 
your  examination  and  direction.  Whatever  modification  or 
change  may  be  desired  upon  the  part  of  the  Convention  for  the 
Secretary  to  pursue  in  future,  it  is  hoped  instructions  will  be 
given  definite  and  full,  in  order  to  avoia  any  irregularity  in  the 
management  of  the  affairs  by  the  Secretary. 

It  is  proper,  however,  to  remark,  that  the  Secretary  has  en- 
deavorea  to  consult  fullv  the  Executive  Board  as  to  such  mat- 
ters  as  have  been  intrusted  to  his  charge.  The  saving  to  the 
lines  by  the  plans  now  adopted  will  be  very  large,  and  go  far 
to  aid  in  paying  dividends.    The  estimated  cost  of  materials 

?er  annum,  heretofore,  by  the  enterprise,  exceeds  $120,000. 
'hese  can  be  purchased  by  the  Confederation  for  $65,000, 
making  a  saving  of  at  least  955,000,  and  also  freeing  the  Com- 
pany managers  fix)m  many  of  the  difficulties  heretofore  experi- 
enced in  finding  the  proper  articles  of  use. 

The  Secretary  would  report  that  he  has  been  giving  the  sub- 
ject of  Galvanic  Batteries  much  reflection,  and  hopes  to  recom- 
mend a  series  that  will  cost  much  less  than  the  kind  now  gene- 
rally adopted.  Many  have  been  presented  to  him,  some  of 
which  were  worthy  of  trial,  and  among  them  is  one  gotten  up 
by  Mr.  Charles  T.  Chester,  of  New- York,  though  it  is  deemed 
best  not  to  make  any  change  from  the  present  plan  until  a  bat- 
tery, certainly  successful,  is  discovered. 

Dr.  J.Lawrence  Smith,  now  lecturing  before  the  Smithsonian 
Institute,  holding  one  of  the  most  eminent  positions  in  the 
world  as  a  chemist,  also  proposes  to  devise  a  galvanic  series 
that  will  cost  much  less  than  the  present  Grove  battery,  and 
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have  fiilly  the  powers  of  intensity  and  quantity  required  to 
create  a  proper  electric  force.  Dr.  Smith  also  proposes  to  aid 
in  discovering  the  qualities  of  Electro-Magnets,  needed  for  the 
use  of  long  or  short  circuita  Cheerfully  accepting  the  pro- 
posals of  the  learned  Doctor,  the  Secretary  entertains  great  con- 
fidence in  the  prospects  of  success,  knowing  the  pre-eminent 
ability  of  the  gentleman  to  master  the  various  departments  of 
physical  science  in  the  premises. 

The  Secretary  woula  also  report  that  he  has  received  many 
communications  from  merchants  and  others  relative  to  the  rules 
of  the  lines  west  of  Halifajs,  Nova  Scotia,  forbidding  the  trans- 
mission of  dispatches  until  nftdr  the  sending  of  other  and  pre- . 
ferred  messages  handed  in  later.  Being  requested  by  several 
Comnanies,  which  suffer  by  the  policy,  the  undersigned  endea- 
vored to  ascertain  the  correctness  of  the  statement,  and,  if  pos- 
sible, urge  the  abolishment  of  a  policy  so  seriously  injurious  to 
the  different  lines  of  America,  which,  too,  is  advantageous  to 
none,  not  even  those  lines  sanctioning  or  operating  under  the 
rule. 

It  appears  that  with  a  view  to  prevent  private  speculation, 
the  Nova  Scotia  Company  has  agreed  to  transmit  the  news  for 
the  associated  press  of  New- York  before  any  other  message 
handed  in  to  the  office  after  the  landing  of  a  steamer.     If,  there- 
fore, there  are  one  hundred  private  dispatches  handed  to  the 
office  on  the  arrival  of  a  steamer  at  the  port  of  Halifax,  those 
messages  cannot  be  sent  until  after  the  news  for  the  associated 
press  of  New- York  is  prepared,  handed  in  to  the  office,  and  sent. 
This  policy  the  Companv  adopted  to  jprcvewi  private  speculation* 
To  the  different  lines  of  the  country  it  has  been  a  severe  rule, 
greatly  injuring  their  business,  and  lessening  confidence  in  the 
impartiality  of  the  telegraph.    When  the  public  knows  that  a 
line  anywhere  exercises  tne  power  of  preference,  they  will  be- 
lieve the  principle  is  generally  adopted.     That  the  intentions  of 
the  Nova  Scotia  line  were  good,  we  do  not  doubt ;  but  that 
they  fail  in  accomplishing  the  very  objects  intended,  we  have 
also  not  a  doubt    That  Company  has  the  right  to  do  as  it  deems 
best,  however  fatal  to  other  lines. 

It  is  to  be  hoped  that,  by  proper  representation  to  the  above 
company,  the  universal  rule  adopted  by  every  other  line  in 
America — sending  all  messages  in  the  order  they  are  received — 
will  be  adopted  by  that  line ;  and  that  the  earliest  communica- 
tion presented  will  be  the  subject  of  competition  with  the  pub- 
lia  iVb  arrangement  can  be  adopted  to  prevent  speculation^  and 
hope  to  accomplish  thai  end  far  the  public  good  is  impossible  of  reali- 
zation. It  will  exist,  in  one  form  or  in  another ;  and  in  making 
any  discrimination,  it  only  decides  who  shall  have  the  best  op- 
portunity.   In  speaking  thus  of  this  subject,  it  must  not  be  in- 
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terpreted  that  we  consider  the  agents  of  the  Piess  blamable  in 
any  manner  whatever.  They,  doubtless,  fulfil  their  contracts, 
and  do  just  as  all  other  honest  men  would  do  under  like  circum- 
stances. It  is  the  principle  of  preference  that  works  so  se- 
riously against  the  wel&re  of  the  lines ;  and  it  is  that  which  is 
so  desirable  to  have  modified. 

The  Secretary  reports  that,  during  the  past  year,  many  new 
lines  have  been  built  Messrs.  Smith,  Crane,  and  others,  are 
vastly  extending  lines  in  the  Stale  of  Texas.  Here  the  patents 
are  free^  When  the  noble  and  chivalrous  people  of  that  State 
were  living  under  the  uplifted  flag  of  the  Lone  Star,  as  the  Re- 
public of  Texas,  Professor  Morse  nobly  stepped  forward  and 
made  the  nation  a  free  gift  of  his  invention,  lor  the  promotion 
of  the  cause  of  freedom. 

Messrs.  Wade,  Speed,  ComeU,  and  others,  have  increased  the 
range  in  the  West. 

Messrs.  Snow  &  Co.  have  largely  increased  the  lines  in  theCa- 
nadas ;  and  side  lines  throughout  the  country  have  sprung  up 
with  great  rapidity.  The  Nova  Scotia  Company  is  extending 
its  line  around  the  western  promontory,  embracing  Cape  Sable ; 
also  on  the  eastern  islands  of  Cape  Breton. 

The  Newfoundland  Electric  Telegraph  Company  constructed 
a  line  from  Sackville,  New-Brunswick,  to  Cape  Torment,  and 
thence,  by  submarine  cable,  across  the  Northumberland  Straits 
to  Prince  Edward  Island,  to  its  eastern  coast,  Cape  East.     The 
company  suspended  operations  during  the  fall ;  but  has  since 
resumed  under  the  most  favorable  auspices,  now  embracing 
among  its  members  gentlemen  thoroughly  skilled  in  the  art  and 
science  of  telegraphing,  and  some  capitalists  with  ability  suffi- 
cient to  build  the  entire  line  singly,  if  desired.  It  is  proposed  to 
hasten  the  completion  of  the  line  across  the  Gulf  of  St.  Lawrence, 
via  the  Island  of  St.  Paul,  to  Newfoundland ;  and  thence  over  the 
country  by  subterranean  wire  to  St.  John's,  on  the  eastern  coast ; 
and  thence  southward,  to  Cape  Eace,  where  the  Atlantic  steam- 
ers will  be  liailed  and  the  news  sent  or  received,  long  in  ad- 
vance of  the  present  time.    In  connection  with  this  arrange- 
ment, the  English  and  Irish  Electric  Telegraph  Company  have 
extended  their  wires  from  London  to  Ireland,  crossing  the  Irish. 
Channel  near  Belfast,  and  then  running  to  Dublin,  to  Galway 
and  the  southern  coast  of  Ireland,  where  steamers  will  be  hailed, 
and  the  news  procured  or  delivered,  and  sent  or  received,  as  the 
case  may  be.     This  company  connects  at  London  with   the 
lines  to  Calais,  (France,)  Ostend,  (Belgium,)  and  the  Hague  in 
Ilolland,  througn  the  three  submarine  cables  crossing  the  Eng- 
lish Channel.     By  this  arrangement,  America  will  be  within 
five  days  of  the  Eastern  Continent,  a  consummation  of  the  greatest 
magnitude. 
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While  tbeae  efforts  are  being  made  in  the  East,  the  far  West, 
to  the  Pacific,  is  not  forgotten.  Efforts  are  being  energetically 
made  to  induce  Congress  to  grant  the  right  of  way  and  small 
appropriations  of  lands  to  aid  in  the  building.  Judging  from 
favorable  interviews  with  Congressmen,  we  are  induced  to  be- 
lieve that  the  grants  and  appropriations  will  be  made.  If  so, 
in  less  than  two  years  a  substantial  line  will  be  constructed 
across  the  plains,  giving  a  continuous  wire  from  ocean  to  ocean  I 
That  the  hne  can  be  made  to  be  serviceable,  there  can  be  no 
question  among  practical  telegraphers.  That  it  can  be  shield- 
ed from  the  harm  of  Indians,  there  cannot  be  a  doubt  I  There 
may  be  trouble  at  first,  but  that  is  experienced  everywhere. 
The  lines  now  run  five  huqdred  miles  west  of  the  Mississippi 
River,  to  the  Indian  border.  In  California,  there  are  some  two 
hundred  miles  of*  lines  east  of  the  Pacific,  so  that  there  is  not 
much  to  build  to  complete  the  connection. 

It  is  proposed  to  run  a  line  of  steamers  from  San  Francisco 
to  China,  and  when  established  the  trip  will  be  made  in  twelve 
days.  News  from  China  will  then  be  twelve  days  in  transit 
to  San  Francisco,  thence  one  day  to  Cape  Baccj  Newfoundland, 
taking  the  steamer  to  the  southern  coast  of  Ireland  in  five  days. 
The  continent  of  Europe  will  be  brought  within  eighteen  days 
of  China.  The  time  now  is  sixty-eight  days,  and  the  great 
saving  thus  attained  will  be  most  startling ! !  Under  these  cir- 
cumstances, who  can  doubt  the  value  of  the  lines  in  this  range 
of  connection  ?  But  this  is  not  the  end  of  enterprise !  The 
same  restless  spirit  of  the  age  is  active  for  the  greater  perfection 
of  this  connection.  As  long  as  there  is  an  opportunity  to  ad- 
vance the  prosperity  of  the  people,  man  moves  with  patriotic 
energy  for  the  closing  of  the  last  link  in  the  grand  chain  of 
communication. 

The  cabling  of  the  ocean  is  now  under  active  arrangement 
It  will  be  successfully  done  in  less  than  five  years.  When  this 
is  accoraplished,  Europe  will  be  within  twelve  days  of  China, 
and  the  line  of  communication  will  be  across  this  continent  1 

No  one  can  entertain  the  slightest  idea  of  the  great  amount  of 
business  that  will  flow  over  this  great  and  gigantic  range.  The 
commerce  of  the  ocean,  the  trade  of  nations,  and  the  cause  of 
science,  will  rejoice  at  the  completion  of  such  a  magnificent  de- 
sideratum. 

Some  gentlemen  have  regarded  the  best  route  for  an  ocean 
line  to  be  from  the  eastern  coast  of  Newfoundland,  starting  from 
Cape  Race,  and  running  to  the  Island  of  Flores,  thence  to  Fayal 
and  St.  Miguel  of  the  Azores,  and  thence  to  Gibraltar,  or  some 
point  on  the  western  coast  of  Portugal,  in  the  Spanish  dominion, 
and  then  running  by  land  to  France.  While  the  policy  of  the 
Spanish,   government  seems  adverse  to  a  grand  international 
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oommunication  across,  or  connected  with  its  territory)  tHe  plan 
thus  proposed  is  of  questionable  expediency,  even  allowing  the 
basin  of  the  ocean  to  be  favorable,  which  really  is  not  the  case, 
because  when  you  leave  the  Azores,  eastward  tne  ocean  for  some 
hundred  miles  is  only  about  1,000  fathoms,  or  6,000  feet,  and 
then  suddenly  descends  to  a  rocky  bottom,  2,700  fethoms,  or 
16,200  feet,  probably  forming  a  precipice  in  that  part  of  the 
ocean  of  1,700  fathoms,  or  about  two  miles  sudden  descent 
This  difficulty  could  be  materially  lessened  by  going  to  the 
Madeira  Island,  and  thence  to  the  coast  of  Africa,  extending  the 
line  by  land,  connecting  with  the  great  Submarine  Lines  now  in 
progress  from  Europe  to  Africa,  across  the  Mediterranean  Sea. 

The  next  and  most  plausible  route  is  direct  from  the  eastern 
coast  of  ^Newfoundland  to  the  western  coast  of  Ireland.  This  is 
the  most  practicable  route ;  and  the  only  question  to  be  settled 
is  one  of  science,  though  of  no  ordinary  aegree.  We  refer  to 
the  extent' that  a  galvanic  current  can  be  sent  on  an  insulated 
wire,  fixed  as  a  cable  would  be  in  non-contact  with  other  con- 
ductors of  the  electric-  current.  Of  course,  experiments  will 
Boon  settle  this  question.  By  some  it  is  believed  that  on  an 
insulated  conductor,  a  current  could  be  sent  around  the  globe, 
and  that  there  will  be  no  induction  therefrom,  if  properly  and 
thoroughly  insulated.     On  this  point  we  express  no  opinion. 

Granting  this  question  of  science  as  settlea  in  the  affirmative^ 
and  we  see  no  difficulty  in  cabling  the  ocean  at  the  points  men- 
tioned. Lieut.  Maury,  of  the  National  Observatory,  seems  to  be 
firm  in  the  conviction  that  there  is  nothing  in  the  way,  so  far  as 
the  ocean  is  in  question.  His  judgment  is  pre-eminently  to  be 
relied  upon.  He  has  had  great  experience  in  the  science  of  the 
ocean,  has  sounded  the  depths  ol  its  basin,  calculated  its  cur- 
rents, and  the  nature  of  its  bed,  giving  him  the  rare  power  of  ad- 
vising on  this  subject  with  certainty,  and  scanning  its  wonderful 
contents  and  mynads  of  phenomena. 

After  we  pass  the  grand  banks  of  Newfoundland,  some  five 
degrees  east  of  the  coast  of  Cape  Race,  the  bottom  of  the  sea 
becomes  of  a  uniform  depth  under  two  thousand  fathoms,  until 
you  near  the  coast  of  Ireland,  where  the  depth  is  some  2,000 
&thoms.  The  span  will  be  some  1,600  miles.  The  bottom  of 
the  ocean  is  even  and  regular  on  its  surface,  composed  of  earthy 
shells,  or  clay,  enabling  the  cable  to  lie  with  ease  and  undis- 
turbed, until  the  Creator  shall  call  the  sea  to  render  up  its 
jewels,  and  decrees  a  general  dissolution  of  matter. 

But,  supposing  that  science  decides  adverse  to  laying  a  cable 
upon  this  beautiful  plateau  of  earth  across  the  ocean,  just  desig- 
nated, we  can  run  a  cable  from  a  favorable  point  on  the  coast  of 
Labrador  to  Greenland,  with  a  stretch  of  480  miles,  and  enter  ci 
bay  on  its  southern  coast ;  and  then  by  land,  a  subterraneajx 
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line  northeastward,  to  a  favorable  point ;  and  thence  to  Ireland 
or  Scotland.  If  desirable  to  reduce  that  stretch,  we  can  run  to 
Iceland ;  thence  to  Shetland,  Scotland,  or  other  points.  The 
practicability  of  this  route  is  unquestionable,  even  if  the  air 
line  route  is  deemed  inexpedient. 

'  These  enterprises  are  of  the  titmost  importance  to  the  lines 
of  America  and  Europe,  and  deserve  the  most  liberal  encour- 
agement. Would  it  not  be  well  for  the  lines  throughout  the 
oountrj  to  offer,  as  premiurtis,  a  per  centage  of  the  tariff  on  the 
.  business  transmittea  over  each  line  respectively,  for  the  bene- 
fit of  the  line,  to  the  extreme  ocean  coast  in  the  east,  to  the 
Pacific  in  the  west,  and  the  great  Atlantic  Ocean  line,  on  all 
business  coming  from  or  going  to  those  Companies? 

Having  thus  spoken  of  the  increase  of  lines  and  the  pro* 
posed  extensions  to  the  eastern  coast,  aicross  the  plains  to  the 
Pacific  Ocean,  and  also  across  the  deep  sea  of  the  Atlantic,  we 
now  propose  giving  the  aggregate  extent  of  the  telegraph 
hues  m  America.  Some  have  one  or  more  wires,  and  in  order 
to  give  a  fair  representation  of  the  extent  of  business  thereon, 
the  length  of  wires  will  be  givei),  regardless  of  the  particular 
arrangement  of  routes : — 

Morse  line  wires. 86,072  miles. 

House   "      "      ZJAM    " 

Bain      "      "      670    " 

Total « 41,392  miles. 

We  have  calculated  the  capital  stock  in  this  immense  ran^e 
of  electric  communication.  Some  of  the  lines  cost  double 
that  of  others,  but  we  have  taken  up  each  line  separately, 
and  arrived  at  the  facts  as  they  really  are.  The  estimate  may 
be  a  little  under,  but  not  over  the  legitimate  amount : — 

Morse  lines,  capital $5,645,800 

House    •*  "      955,000 

Bain       "  "      171,000 

Total  capital  stock $6,671,800 

These  estimates  show  the  amount  of  capital  invested  in  the 
electric  telegraphs  of  America.  Only  ten  years  ago  Professor 
Morse  was  building  the  experimental  line  between  Washington 
and  Bialtimore.  That  fortv  miles  was  the  longest  telegraph 
line  in  the  world.  Since  tnen  the  web  has  been  spread  from 
city  to  city,  and  the  people  throughout  the  entire  land  en- 
joy the  blessings  of  tnis  element  of  nature,  subdued  to  the 
utility  of  man,  by  the  industry,  genius,  and  inventive  powers 
of  Morse. 

voii.  I. — NO.  rv,  4 
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The  telegraph  companies  of  America  must  perceive  the  ex* 
istence  of  one  fact,  that  is,  the  old  lines  are  not  paying  larger 
dividends  than  they  did  years  ago,  notwithstanding  the  more 
rigid  economy  and  greater  extent  of  "  feeding  lines*"  There  is  a 
cause  for  this  loss.  The  commerce  and  trade  of  the  country  in- 
crease, and  the  revenue  of  the  lines  ought  to  be  greater.  With, 
but  few  exceptions,  they  are  not*  Why  is  this  the  case  ?  Wo 
are  confident  in  our  opinion,  after  carefully  investigating  the 
question  during  the  past  half  year,  that  it  results  from  a 
general  loss  of  confidence  in  the  telegraph  to  subserve  the  pur- 
poses of  trade  as  is  is  now  and  has  been  managed.  The 
fault  lies  with  the  Companies.  Want  of  concert  is  the  main 
evil  causing  this  unfortunate  state  of  affairs.  Could  the  lines 
be  brought  under  one  uniform  responsibility  throughout  the 
country,  there  would  be  ten-fold  more  telegraphing  done  than 
at  present.  When  a  patron  can  present  a  message  for  a  dis- 
tant place,  with  a  reasonable  prospect  of  its  reaching  its  des- 
tination within  proper  time,  then,  and  not  until  then,  can  better 
times  be  realized  by  the  existing  Companies.  . 

This  is  a  matter  of  serious  import,  and  the  application  of 
some  uniform  remedy, — to  meet  the  case  as  far  as  practicable 
under  the  present  arrangement  of  lines, — will  prove  serviceable 
and  beneficial  in  the  end.    In  connection  with  this,  the  policy 
of  adopting  a  mode  to  guarantee .  the  prompt  and  correct  deli- 
very of  a  message,  ought  to  be  considered  as  a  very  important 
question  for  consideration.    Whether  or  not  Companies  are  re- 
sponsible for  losses  sustained  by  individuals, — resulting  from 
errors  in  transmitting  the  message, — is  a  question  at  law  not  set- 
tled.    If  they  are,  it  is  time  they  shoula  know  it,  and  have 
prepared  the  proper  checks  for  saiety.     If  not,  good  faith  to  the 
public  demands  better  fulfilment  of  the  trusts  reposed  in  lines 
than  has  been  generally  realized.    The  public  have  certainly 
great  cause  for  complaint,  and  for  withholding  patronage.     It  is 
time  that  the  entire  enterprise  throughout  the  country  should 
be  concordant,  and  unite  in  one  great  effort,  not  merely  for  the 
welfare  of  each  company,  but  also  of  the  public,  in  devising 
measures  equally  conducive  to  the  interest  of  both.     Let  them 
be  united,  and  peace  and  prosperity  will  flow  therefrom.     They 
can  be  so,  if  they  will,  and,  at  the  same  time,  as  distinct  as  th^ 
billows;  yet,  one  as  the  ocean  1 

Respectfully  submitted. 

Tal.  p.  Shaffner, 

Secretary,  <kc^ 
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The  following  resolutions  were  presented  for  the  consider- 
ation of  the  Convention,  by  Mr.  James  Eddy,  Superintendent 
of  the  Maine  Telegraph  Company  :— 

Besohedj  That  messages  of  inquiry,  relating  to  others,  pre- 
yioasly  sent,  or  calling  for  answers  thereto,  shall  be  sent  only 
in  case  of  importance,  and  shall  be  as  brief  as  possible ;  but 
they  shall  hare  precedence  over  all  other  messages. 

Puriher  Resolved,  That  when  parties  to  whom  a  message  is 
addressed  are  absent,  and  to  be  so  long  absent  as  to  affect  the 
value  of  the  message,  or  if  such  parties  refuse  to  give  a  reply 
which  the  message  calls  for^  it  shall  be  the  duty  of  the  person 
in  charge  of  the  Telegraph  Office  to  send  notice  of  suoh  facts  to 
the  sender  of  the  message,  and  charge  regular  tolls  on  such  no- 
tice. Bat  if  he  is  promptly  notified  by  the  office  receiving  the 
notice  that  they  cannot  collect  on  it,  no  charge  shall  be  made 
hy  any  of  the  lines  over  which  it  passes. 

Further  JResolved,  That  the  line  in  fault,  in  case  of  serious 
delay  or  error  in  a  dispatch,  shall  refund  the  whole  amount  ori- 
ginally paid  or  collected  thereon. 

Further  Besolved,  That  messages  to  be  collected  upon  shall 
be  sent  only  in  answer  to  those  marked  "answer  paid,"  except 
in  cases  where  the  office  sending  guarantees  payment  in  the 
event  of  failure  to  collect.  And  all  such  messages  are  to  be 
considered  as  guaranteed,  prompt  notice  being  given  if  they  are 
not  collected. 

Further  Besolved,  All  dispatches  to  be  sent  from  any  one 
office,  on  any  line,  to  any  other  office  on  the  same  line,  either -for 
delivery  there,  or  to  be  forwarded  by  any  other  line,  shall  be 
transmitted  in  the  same  and  exact  order  of  their  reception. 

Further  Resolved^  Plain,  fair  copies  shall  be  given  of  all  dis- 
patches where  they  are  to  be  re-written,  and  all  unusual  words, 
such  as  names  of  persons,  foreign  ports,  and  vessels,  shall  be 
written  with  extra  plainness. 

And  further  Resolved^  If  a  prompt  reply  is  not  given  to  any 
message  of  inquiry,  the  Superintendent  or  Manager  of  the  line 
complaining  shall  report  by  mail  to  the  Superintendent  of  the 
line  next  connecting  with  his,  and  it  shall  be  the  duty  of  that 
officer  to  trace  out  and  report  back  the  facts  in  the  case. 

On  motion  of  Mr.  J.  K.  Alvord,  Superintendent  of  the  Ohio 
and  Mississippi  Telegraph  Company,  the  President  was  requested 
to  app<^nt  a  Committee  of  five  members  of  the  Convention,  to 
whom  shall  be  referred  the  report  of  the  Secretary,  the  resolu- 
tions of  Mr.  Eddy,  and  such  other  questions  as  may  be  referred 
to  them,  and  also  that  said  Committee  be  requestea  to  report  to 
the  Convention  upon  any  other  subjects  of  interest  to  the  enter- 
prise, which  they  may  deem  right  and  proper. 

The  President  then  appointed  Isaac  M.  Veitch,  President, 
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Charles  F.  Wood,  Superintendent,  J.  N.  Alvord,  Superinten- 
dent, Amos  Kendall,  Bepresentative  of  New-Orleans  and  Ohio 
Telegraph,  and  William  M.  Swain,  President  of  the  Magnetic 
Telegraph  Company,  to  be  the  Conmiittee  contemplated  by  the 
resolution  offered  by  Mr.  Alvord. 

Prof.  Morse  presented  a  sample  of  a  new  mode  of  insulating 
wires,  by  Mr.  tJ.  M.  Batchelder,  of  the  Crystal  Palace ;  the  in- 
sulation being  fitted  for  office  wires,  damp  sections  of  country, 
and  for  submarine  purposes,  and  recommended  by  gentlemen 
as  superior  to  gutta  percha,  not  being  so  liable  to  injury  from 
heat,  air,  or  abrasion. 

On  motion,  the  Convention  adjourned,  to  meet  to-morrow, 
Tuesday,  the  7th,  at  9  o'clock,  A.  M. 


Aldermen's  Charnber^  March  7tkj  1854. 

The  Convention  met,  pursuant  to  adjournment. 

The  Hon.  Amos  Kendall,  from  the  General  Committee,  sub- 
mitted the  following  report,  which  was  read  and  adopted  unani- 
mously, seriatim : — 

The  Committee,  to  whom  were  referred  the  several  communi- 
cations presented  to  the  Convention  by  the  Secretary,  have  con- 
sidered the  same,  and  agreed  upon  the  following  report : — 

The  resolutions  offered  by  Mr.  Eddy  present  several  interest- 
ing questions  for  consideration.  Some  of  them  were  acted  upon 
at  the  last  Convention,  and  further  consideration  thereon  is 
deemed  unnecessary.  The  Committee  are  rejoiced  to  find  the 
resolutions  of  the  last  Convention  proving  so  acceptable  and 
useful  in  the  management  of  the  lines,  as  evidenced  by  members 
of  the  Convention,  and  so  fully  illustrated  by  the  resolutions  of 
Mr.  Eddy.  With  a  view  to  farther  remedy  the  evils  resulting 
fix>m  failure  to  get  answers,  or  refusal,  negligence,  or  other  causes 
in  the  premises,  the  following  resolution  is  submitted  for  adop- 
tion, VIZ. : — 

1.  Besohedj  That  every  party  sending  a  message  be  requested 
to  state  if  he  desires  notice  of  its  delivery  or  non-delivery,  from 
the  office  to  which  it  is  sent.  If  so,  the  signal  XX,  indfioating 
such,  shall  accompany  the  message,  which  shall  warrant  the  office 
in  sending  the  notice  at  his  cost. 

The  responsibility  of  Companies  for  errors  in  messages  deliv^- 
cred,  and  the  means  of  further  securing  correctness  in  the  trans- 
mission of  dispatches,  are  questions  of  great  importance,  and  re- 
?uire  the  most  careful  consideration  of  all  the  points  involved. 
7ith  the  hope  that  the  ends  may  be  attained  m  the  most  satis- 
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hctOTj  manner,  the  Committee  recommend  the  adoption  of  the 
following  resolution,  viz. : — 

2.  Resolved^  That  the  Executive  Committee  be  requested  to 
devise  some  mode  by  which  customers  sending  messages  can  be 
better  assured  of  their  transmission  and  deliverv  in  proper  form 
byrepeating  the  messages  back,  or  otherwise,  with  an  extra  charge 
for  the  extra  service. 

The  Committee  learn,  with  much  regret,  that  the  resolutions 
of  the  last  Convention  have  never  been  seen  by  many  of  the 
Companies,  and  consequently  the  excellent  principles  of 
management  then  agreea  upon  and  recommended  to  liie  enter* 
prise  in  America,  have  been  unknown ;  and  at  the  present  Con* 
vention  appeals  are  presented  for  the  adoption  of  rules  already 
existing,  naving  been  unanimously  adopted  by  the  Convention 
of  1853.  In  order,  therefore,  that  all  the  Companies  may  fully 
understand  what  has  been  adopted  by  the  Confederation,  the 
following  resolutions  are  submitted,  viz. : — 

3.  jResolvedf  That  the  Secretary  of  this  Convention,  acting 
under  the  supervision  of  the  Executive  Conmuttee,  be  instructed 
to  communicate  the  recommendations  of  this  Convention,  to- 
gether with  those  recommended  by  the  Convention  of  last  year, 
to  the  Presidents  of  all  the  principal  Telegraph  Companies  in  the 
United  States  and  adjacent  British  Provinces,  with  tne  request  of 
this  Convention,  that  they  will,  on  the  first  convenient  occasion, 
submit  the  same  to  their  respective  Boards  of  Directors,  or 
meeting  of  their  stockholders,  for  their  consideration,  and  im- 
mediately inform  said  Committee  of  their  action  thereon. 

4.  Resolved,  That  as  soon  as  said  recommendations,  or  any  6f 
them,  shall  have  been  adopted  by  any  three  of  said  companies, 
connecting  Nvith  each  other,  those  so  adopted  shall  become 
binding  rules  on  the  companies  so  adopting  them,  and  shall  in 
like  manner  be  binding  on  all  companies  by  which  they  may 
hereafter  be  adopted ;  and  it  shall  be  the  duty  of  the  Secretary 
aforesaid  to  inform  each  company  adopting  said  rules,  by  what 
other  companies  they  may  have  been  adopted. 

It  appears  that  much  has  been  done  by  the  Secretarv  towards 
organizmg  a  regular  system  of  supplies,  as  recommended  by  the 
resolution  of  the  last  Convention;  and  the  Committee  most 
heartily  approve  of  the  plan  of  concentrating  the  purchase  of 
materials  from  one  source,  thereby  securing  the  best  articles  at 
the  cheapest  rates,  so  essential  to  the  efficient  and  economical 
management  of  lines.  Deeming  this  to  be  a  subject  of  more 
than  ordinary  importance,  your  Committee  recommend  the 
annexed  resolution,  viz, : — 

5.  Resolved,  That  this  Convention  recommend  to  all  lines  to 
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procure  their  supplies  from  the  Secretary  of  this  Convention, 
not  doubting  that  they  will  find  it  their  interest  to  do  so,  in  re- 
lation both  to  the  cost  and  the  quality  of  the  articles  supplied. 

Belative  to  the  change  in  the  alphabet,  as  proposed  by  the 
last  Convention,  the  Committee  learn  that  its  fulfilment  was 
early  found  impracticable,  endangering  the  correctness  of  mes* 
sages,  without  the  hope  of  any  ultimate  good.  With  a  view  to 
comply  with  the  universal  opmion  of  the  practical  telegraphers, 
the  Committee  recommend  tne  repeal  of  the  resolution,  and,  at 
the  same  time,  express  the  opinion,  that  any  change  of  the  alpha- 
bet, however  smalVwould  evidently  prove  injurious  to  the  busi- 
ness. 

6.  Hesohedj  That  the  resolution  adopted  at  the  last  meeting 
of  the  Convention,  substituting  the  letter  K  for  C,  and  C  for  1^ 
is  hereby  rescinded. 

Under  the  resolution  of  the  last  Convention,  Mr.  Shaffner  has 
issued  a  Compound  Tariff  Scale,  gotten  up  with  much  labor 
and  care.  Believing  the  work  to  be  eminently  useful  and  meri- 
torious, the  following  resolution  is  submitted,  pertaining  thereto, 
viz. : — 

7.  Besolvedj  That  the  several  Telegraph  Companies  of  Ame- 
rica be  requested  to  adopt  a  uniform  system  of  tariflT;  and  be- 
lieving Shaffner's  Compound  Tariff  Scale  proximates  near- 
est the  desired  object,  this  Convention  recommend  its  general 
adoption. 

8.  jResolvedf  That  the  Managers  of  all  telegraph  lines  be  re- 
quested to  report  to  the  Secretary  any  changes  of  tariff  that  may 
be  made,  from  time  to  time,  and  to  aid  all  in  their  power  la 
establishing  uniform  rates. 

The  question  of  granting  exclusive  arranffements,  and  a  mo- 
nopoly of  the  lines  to  any  person  or  persons,  has  been  presented 
to  the  Committee.  While  they  deem  this  a  question  of  local 
power,  at  the  same  time  they  look  upon  the  practice  as  improper 
in  itself,  and  injurious  to  the  interests  of  all  the  lines  throughout 
the  country ;  and  with  a  view  to  ascertain  the  extent  of  the 
abuse,  and  endeavoring  to  correct  it,  they  submit  the  following 
resolution,  viz. : — 

9.  Resolved^  That  the  Executive  Committee  be  requested  to 
ascertain  whether  any  telegraph  company  in  America  grants  ex- 
clusive privileges,  a  monopoly,  or  otner  preference  to  any  per- 
son or  persons  in  sending  messages,  and  if  so,  to  use  their  exer- 
tions to  procure  the  repeal  of  the  same,  and  the  placing  of  a.11 
patrons  of  the  telegraph  upon  an  equal  footing. 
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The  Committee  would  also  present  the  foUowiug  resolutions 
for  adoption,  viz. : — 

10.  Sesolvedj  That  when  the  C5nvention  adjourns,  it  adjourns 
to  meet  in  the  city  of  New- York,  on  the  second  Tuesday  of  Oc- 
tober next ;  and  that  it  be  recommended  to  all  telegraph  lines, 
using  Morse's  system  of  telegraphing,  in  the  United  States  and 
the  adjacent  British  Provinces,  to  choose  delegates  to  said  Con- 
vention, and  that  said  delegates  be  empowered  to  bind  their  re- 
spective companies  in  all  matters  pertaining  to  the  appropriate 
action  of  said  Convention:  Provided,  that  the  power  of  said 
Convention  shall  extend  only  to  regulating  intercommunication 
between  the  several  lines,  uniformity  of  working,  and  their  ac- 
countability to  each  other,  and  that  all  the  actions  of  the  Con- 
rention  beyond  these  objects  shall  be  recommendatory  only. 

11.  Resolved,  That  the  Secretary  of  this  Convention  shall  be 
Secretary  of  the  Executive  Committee,  and  it  shall  be  his  duty 
to  perform  such  services  as  may  be  prescribed  to  him  by  the 
Convention,  or  by  the  Committee :  Provided,  that  he  shall  not 
be  authorized  to  ao  any  act  involving  the  Convention,  the  Com- 
mittee, or  any  individual  thereof,  or  any  company  represented 
therein,  in  any  pecuniary  responsibility. 

12.  Resolved,  That  the  Executive  Committee  be  instructed  to 
ask  of  each  Morse  Telegraph  Company  in  the  United  States 
and  British  Provinces,*  a  contribution  towards  defraying  the  ex- 
penses necessarily  incurred  in  carrying  out  the  instructions  of 
this  Convention. 

The  Committee  having  thus  considered  the  respective  ques- 
tions submitted,  so  far  as  they  deemed  necessary,  they  respect- 
fally  recommend  the  adoption  of  the  preceding  report  and  reso- 
lutions. 

Mr.  Veitch  presented  the  following  resolution,  which  was 
unanimously  aaopted  :*-^ 

Resolved,  That  the  Convention  recommend  the  "  Telegraph 
CoHPANiON,"  published  by  Tal.  P.  Shaffner,  Esq.,  to  the  patron- 
age of  the  telegraph  companies,  believing  that  it  is  ably  con- 
ducted, and  will  prove  a  valuable  exponent  of  the  objects  and 
interests  of  the  enterprise,  and  deserving  a  liberal  support  from 
all  identified  therewith. 

• 

^  Prof,  Morse  offered  the  following  resolution,  which  was  una- 
nimously adopted,  viz. : — 

Resolved,  That  the  thanks  of  this  Convention  be  tendered  to 
the  Board  of  Aldermen,  for  the  use  of  their  Chamber  by  this 
Convention,  and  that  the  Secretary  communicate  this  resolution 
to  the  President  of  the  Bo%rd. 
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On  motion  of  Mr.  Alvord,  of  Mo.,  the  Convention  proceeded 
to  elect  the  Executive  Board  for  the  ensuing  year,  which  re- 
sulted in  the  unanimous  election  of  Major  B.  B.  French,  of 
Washington  City,  Hon.  Amos  Kendall,  of  Washington  City, 
Wm.  M.  Swain,  Esq.,  of  Philadelphia,  Pa.,  Hon.  J.  D.  Caton, 
of  Ottawa,  m.,  and  Gen.  J.  K.  Morehead,  of  Pittsburg,  Pa. 

On  motion,  it  was  Resolved^  That  the  powers  conferred  on  the 
Q-eneral  Committee  at  the  last  Convention  be  regarded  as  per- 
manent rules  of  authority  for  the  Executive  Board,  until  re- 
pealed by  the  Confederation. 

On  motion,  it  was  Resolved,  That  in  the  opinion  of  the  Con- 
vention, the  Secretary  ought  to  reside  in  the  City  of  New-York. 

No  further  business  appearing,  the  Convention  adjourned 
s%fi6  die 

B.  B.  FRENCH,  PresiknL 

Tal.  p.  Shaffneb,  Secretary. 
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Morse  vs,  CVRiellt. — ^Decision  of  the  Supreme  Court  of  ms  United 
States. — Since  the  organizatioii  of  the  United  States  Government)  thete 
has  not  been  a  case  considered  by  the  Supreme  Court  of  the  nation  of  more 
consequence  to  the  American  people  than  the  late  one,  from  the  Circuit 
Court  for  the  District  of  Kentucky,  wherein  Prof.  Samuel  F.  B.  Morse  waa 
granted  an  injunction  against  Henry  O'Rielly,  for  an  infringement  of  his 
American  Electro-Magnetic  Telegraph,  for.whioh  be  was  granted  a  patent 
June  20th,  1840,  and  for  an  improvement  thereon  April  11th,  1846. 

The  questions  involved  in  the  consideration  of  the  case  by  the  Court 
were  not  confined  to  the  particular  infringement  of  the  machinery,  as  that 
was  so  palpable  as  to  require  but  a  moment's  observation;  but  embraced 
also  the  discoveries  of  the  sciences  involved  in  the  art  of  telegraphing,  and 
to  the  determining  of  the  true  and  original  inventor  of  this  art,  and  his 
privileges  springing  from  the  letters  patent  granted,  awarding  and  confirm- 
ing all  the  rights  and  immunities  guaranteed  by  the  laws  of  the  United 
States  to  the  worthy  and  meritorious  inven^r,  whether  for  an  improvemen:t 
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in  the  nmplefli  department  of  meohanuM,  or  for  that  most  briUiant  achieve- 
ment  in  the  known  arte— the  £LECTR0-MA0Ntn6  Tcleoraph  ! 

A  few  of  the  points  settled  hj  the  honorable  Court,  we  propose  to  briefly 
eonsider.    And- first: 

Who  was  the  Inventor  of  (^  Ihlegraph  f — ^The  Court  has  determined  the 
claims  as  to  priority  of  invention  in  fiayor  of  Morse,  and  in  a  manner  to  allow 
of  DO  controversy  in  future.  Morse's  claims  have  been  assailed  in  the  most 
onwarrantable  manner.  There  were  those  who  felt  jealous  of  his  pre-emi* 
nent  renown,  and,  ambitious  for  the  commendation  themselves,  were  zealous 
in  their  efforts  to  deface  that  escutcheon  upon  whioh  the  name  of  Morse  waa 
written  with  golden  capitals,  as  a  benefactor  of  his  fellow-men,  unrivalled  in 
splendor  of  inventive  genius.  Others,  again,  who  sought  to  gather  (he  golden 
grain  for  their  own  weal,  disregarded  all  principles  of  honor  in  assailing  the 
rights  of  him  tb  whom  unceasing  gratitude  should  have  been  bestowed  for 
their  elevation  among  men. 

Morse  was  the  inventor  of  the  Telegraph.  The  solemn  decree  of  the 
Supreme  Court  awards  to  him  that  honor.  Comparing  his  system  with 
those  of  Europe,  invented  by  Steinheil,  Cooke,  Wheat^tone,  Davy,  and 
other  philosophers,  the  Court  very  justly  xemarks,  that  no  one  can  examine 
them  ^'  without  perceiving  at  once  the  substantial  and  essential  difference 
betiveen  them,  and  the  decided  superiority  of  the  one  invented  by  Profes* 
sor  Morse.''  The  consideration  of  the  subject  is  closed  in  the  opinion  in 
Chie^  by  ^'  regarding  Professor  Morse  as  the  first  and  original  inventor  of 
the  Telegraph.''  The  opinion  read  by  Justice  Grier  is  stronger,  but  fully 
sustains  the  opinion  read  by  the  Chief;  and  we  may  safely  say  that  it  is  the 
nnited  and  unanimous  opinion  of  the  entire  Bench  of  the  Supreme  Court. 
The  Justice  thus  spoke,  viz. : — 

"The  word  ^Telegraph'  is  derived  from  the  Greek,  and  signifies  ^to  write 
a&r  0^  or  at  a  distance.'    It  has,  therefore,  been  applied  to  various  contri- 
vances^ or  devices,  to  communicate  intelligence  by  means  of  signals  or 
semaphores,  which  speak  to  the  eye  for  a  moment;  but  in  its  primary  and 
literal  signification  of  writing^  or  recording  at  a  distance^  it  never  was  in- 
vented, perfected,  or  put  into  practical  operation,  till  it  was  done  by  Morse. 
He  preceded  Steinheil,  Cooke,  Wheatstone,  and  Davy,  in  the  successful 
application  of  the  mysterious  power  or  element  of  electro-magnetism  to  this 
purpose ;  and  his  invention  has  entirely  superseded  their  inefficient  con- 
trivances.     It  is  not  only  '  a  new  and  useful  art,'  if  that  term  means  any- 
thing, but  a  most  wonderful  and  astonishing  invention,  requiring  tenfold 
more  ingenuity  and  patient  experiment  to  perfect  it,  than  the  art  of  printing 
with  tjrpea  and  press^  as  originally  invented.^'   . 
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The  honorable  Conrt  carefbliy  considered  the  elaims  of  fhe  respective 
inventors  of  the  telegraphs  of  Europe  and  America,  and  the  evidence  sns* 
taining  Morse  seems  to  have  been  unquestionable.  He  now  stands  high 
above  the  petty  assaults  of  an  envioas  world,  and  can  smile  with  composure 
at  the  weak  and  unprincipled  attacks  of  a  restless  ambition  for  fame,  groping 
through  the  world,  hoping  to  attain  distinction  by  assailing  the  just  and 
pure  in  heart 

We  have  said  that  the  Court  has  decided  "  that  Morse  was  the  first  and 
original  inventor  of  the  Telegraph.'^  The  word  means,  to  writ<*  at  a  distance. 
Morse  was  the  first  to  accomplish  that  desideratum,  and  therefore  he  is  justly 
the  inventor  of  the  Telegraph]  and,  as  jhere  is  a  star  of  the  first  magnitude 
that  shines  from  the  firmament  with  more  brilliancy  than  all  the  combined 
constellations  that  beautify  and  adorn  the  handiwork  of  fhe  Creator,  so  will 
the  Morse  Telegraph  be,  unrivalled  in  grandeur,  without  a  twin  to  share  the 
praises  of  generations  in  future,  which  will  be  conferred  upon  it)  until  Time 
shall  be  wrapped  in  the  folds  of  his  winding-sheet,  and  ceases  to  exist,  by 
the  decree  of  the  will  Infinite. 

Next,  and  second^  viz.  :— 

Should  the  Patent  date  from  the  Frewh  Patent  ? — ^Morse  applied  for  a  patent 
m  the  United  States  in  1838.  Before  it  was  granted  in  1840,  he  procured 
a  pat^ent  from  France.  The  Court  decides  that  the  American  patent  is  not 
void  because  it  does  not  bear  date  with  the  French  issue. 

The  next  and  third  is, 

Ratification  of  the  Seven  Claims.— The  Court  was  unanimous  in  the  rati- 
fication, in  the  most  unqualified  sense,  of  the  Patent  of  1840,  so  far  as  re- 
lates to  the  seven  claims.    The  Chief  said,  "  We  perceive  no  well-founded 
objection  to  the  description  which  is  given  of  the  whole  invention,  and  its 
separate  parts,  nor  to  his  right  to  a  patent  for  the  first  seven  inventions  set 
forth  in  the  specification  of  his  claims,"  consisting  of  a  galvanic  hattery^  or 
any  known  generator  of  galvanism  or  electricity,  a  galvanic  or  electric  circuity 
composed  of  any  known  conductors  of  electricity,  a  Port  Rtde  and  Signal  Lever^ 
or  other  contrivance  for  closing  and  breaking  the  circuit,  all  in  combination. 
with  an  Electro-Magnet  or  device  by  which  the  motive  power  of  the  electric 
galvanic  current  which  I  call  Eleciro-Magi\etim^  may  be  developed  and 
plied  to  give  motion  to  other  machinery,  for  the  purpose  of  marking  or  am- 
printing  intelligible  characters,  signs,  or  letters,  at  any  distance.''     This  is 
what  the  Court  has  decreed  to  Morse  as  his  right^  and  in  which  he  will   l>o 
protected.    The  Chief  not  only  unqualifiedly  sustains  the  seven  claims^ 
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the  specifications  entire,  but  also  in  the  most  positive  manner  interprets  the 
extent  of  those  claims  and  speoifioations,  and  declares  that 

''The  substitution  of  marks  and  signs  differing  from  those  invented  bj 
Professor  Morse*'  cannot  be  a  defence ;  and  that 

''His  patent  is  not  for  the  invention  of  a  new  alphabet;  but  for  a  com- 
bination of  powers  composed  of  tangible  and  intangible  elements,  described 
in  his  specification,  by  means  of  which  marks  or  signs  may  be  impressed 
upon  paper  at  a  distance,  which  can  there  be  read  and  understood.  And  if 
ony  marksj  or  signg,  or  LETTERS  are  impressed  in  that  manner  by  means  of 
a  process  substantially  the  same  with  his  invention,  or  with  any  particular 
part  of  it  covered  by  his  patent^  and  those  marks  or  signs  can  be  read,  and 
thus  communicate  intelligence,  it  is  an  infringement  of  his  patent.  The 
Tariation  in  the  character  of  the  marks  would  not  protect  it^  if  the  marks 
could  be  read  and  understood/'* 

It  will  be  perceived  that  the  Court  has  most  fnlly  sustained  the  Morse  pa- 
tents, to  reach  all  variations ;  and  the  use  of  the  Roman  letter,  or  any  other, 
or  even  a  sound,  capable  of  being  interpreted,  is  an  infringement  of  his  pa- 
tents. If  any  part  of  Morse's  mode,  process,  or  the  "  substitution  of  well- 
known  equivalents,"  in  the  language  of  the  Court^  "the  rights  of  the  patent 
are  infringed."  The  confirmation  of  the  seven  claims  with  the  specifications 
establishes  the  Morse  patent  to  its  fullest  extent.  Every  material  element 
and  material  part  of  the  patent  of  1840  is  ratified  in  the  most  positive  sense, 
ali  that  Morse  has  ever  {^resumed  to  claim  as  his  rights  in  those  letters  pa- 
tents With  a  view  of  discussing  this  point  further,  we  shall  notice  next, 
vad/ourthlyj 

The  Eighth  Claim  too  Broad. — This  claim  the  honorable  Court  declared 
was  too  broad.    Why?    In  a  few  words  we  shall  condense  the  lengthy 
argument,  and  demonstrate  that,  in  declaring  this  claim  too  broad,  it 
is  not   consistent  with    the    ratification  of  the  seven  claims  and  spe- 
cifications.    The  eighth  claim  is  merely  declaratory,  and  does  not  really 
extend  further  in  substantiality  than  is  attained  by  the  rights  guaranteed 
Uy  Morse  in  the  seven.     But  tJie  Court  §ays  it  is  too  broad  I  and  the 
reasoning  is  based  upon  an  entire  misconstruction  of  that  claim,  extending  its 
force  beyond  the  conception  of  Morse,  or  its  language.   The  Court  says,  that 
*^hedaims  the  exclusive  right  to  every  improvement  where  the  motive  power  is  the 
eJedric  or  galvanic  currenij*^  &c.    In  this,  the  Court  erred  in  the  interpreta- 
tion.    Morse  claims  no  improvement  whatever,  unless  that  improvement  is 
his  own,  as  was  that  embraced  in  the  patent  of  1846.    If  Morse  intended 
U>  reach  that  end,  by  the  claim  in  question,  there  would  have  been  no  ne- 
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cessity  for  his  procuring  the  patent  of  1846,  as  an  itaprorement  on  the  in- 
vention patented  in  1840.    Suppose  that  the  improTement  embraced  In 
the  patent  of  1846  had  been  the  invention  of  Mr.  O'RieUy,  and  not  Morse, 
would  not  O'Rielly  have  been  entitled  to  the  patent  for  that  improTement  ? 
On  what  would  it  have  been  an  improvement  ?    Unquestionably,  it  would 
have  been  an  improvement  on  Morse's  invention  of  1840;  but^  in  order  that 
Mr.  O'Rielly  might  avail  himself  of  that  patent,  he  must  fint  get  the  right 
from  the  patentee  of  1 840.   But  Morse  was  the  inventor  of  the  patent  of  1 846, 
and  the  Court  says^  that  ^^  there  is  nothing  in  the  act  that  forbids  him  to 
take  out  a  new  patent  for  the  improvement^  if  he  prefers  it.    Any  other 
onventor  might  do  so;  and  there  can  be  no  reason,  in  justice  or  in  policy, 
for  refusing  the  like  privilege  to  the  original  inventor"— and  that  ^  he  must 
stand  on  the  same  footing  with  any  other  inventor  of  an  improvement  upon 
a  previous  discovery,"  but,  "  that  he  shall   not  claim  as  new  what  is 
covered  by  a  former  inveintion^  whether  made  by  himself  or  any  other  per- 
son.'*   Under  these  restrictions  of  the  law,  Morse  procured  his  patent  of 
1846.    If  the  eighth  claim  had  been  considered  as  broad  as  the  honorable 
Court  has  seen  £t  to  interpret  it^  there  would  have  been  no  necessity  for  his 
procuring  a  patent  for  the  improvement    Buckley  obtained  a  patent  for  an 
improvement  in  the  art  of  telegraphing  in  connection  with  Morse's  pa* 
tents.    Morse  did  not  claim  that  improvement  as  being  covered'  by  his 
eighth  claim;  but,  on  the  contrary,  a  company,  in  which  Morse  is  a  large 
stockholder,  paid  Buckley  f  10,000  for  that  improvement.     Cornell  has 
a  patent  for  an  improvement  in  connecting  a  series  of  circuits.    Speed  has 
invented  improvement^  and  so  have  many  others.    Morse  never  claimed 
those  improvements  as  his  property,  but  he  has  actually  participated  in 
purchasing  such  to  be  used  with  his  system.    With  these  &cts  existing,  we 
unhesitatingly  assert^  with  due  respect  to  the  high  and  august  tribunal 
deciding,  that  in  the  interpretation  of  the  eighth  claim  to  mean  that  Morse 
"  claims  the  exclusive  right  to  every  improvement  where  the  motive  power 
is  the  electric  or  galvanic  current,"  the  Court  defines  the  claim  to  extend 
iisir  beyond  the  objects  and  purposes  designed  by  Morse ;  and  his  course  de- 
monstrates the  fact.    The  single  reference  to  his  procuring  the  patent  of 
1846,  we  presume,  is  Sufficient  in  the  premises. 

The  claim  in  question  is  merely  declaratory,  and  his  disclaimer  will  not 
weaken  the  full  force  of  his  rights  as  contemplated  by  him  in  his  eighth 
claim  as  it  exists,  especially  taken  in  connection  with  the  present  complete 
tatification  of  the  seven  claims  and  specifications,  which  the  Court  has 
awarded  him  as  his  just  and  legal  property,  and  in  which  he  is  to  be  pro- 
tected. 
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What  is  the  Sighik  CUnm  ?— Before  elosing  our  remarks  upon  this  nibjeet 
we  shall  eaj  a  few  words  relatiye  to  what  is  tlie  eighth  clainit  which  de- 
ekres  the  right  to  the  exclusiye  "  use  of  the  motiTe  power  of  the  electric  or 
galvanic  current^  howeyer  developed,  for  marking  or  printing,  &o.,  at  anj 
distances^  being  a  new  appUcaUon  of  ^uU  power,^'  &c. 

Now,  the  Court  have  found  in  the  first  claim  of  the  patent  of  1640  this 
Uct^  vi2. : — 

^  The  only  ways  in  which  the  galvanic  current  had  been  proposed  to  be 
tued  prior  to  my  inyention  and  improrement^  were  by  bubbles  resulting  from 
decomposition,  and  the  action  or  exercise  of  electrical  power  upon  the  mag- 
netized bar  or  needle/'  &c. 

Finding  this  to  be  so,  of  course  the  honorable  Court  could  not  but  find 
that  Morse  was  the  first  to  apply  this  motiye  power  to  write,  mark,  j^rint^ 
&c.,  as  the  eighth  claim,  expresses. 

Bat  the  eighth  claim  does  not  aim  at  the  use  of  any  particular  process  of 
machinery  for  making  this  application.  It  leayes  that  to  future  inyentors^ 
who  may  get  as  many  patents  as  they  deserve.  But  what  the  eighth 
daim  sets  forth  is,  that  any  improvement  in  this  new  method  of  applying  the 
motive  power  to  write,  prinif  &c.,  which  shall  be  patented  to  himself  or  any 
oUier  person,  is  an  improvement  of  his  invention  of  that  use,  and  oannot  be 
made  available  although  patented,  except  In  subordination  to  his  patent  or 
eighth  claim. 

The  Court  have  not  touched  this  real  and  only  interpretation,  that  Morse 
or  any  of  his  assigns  haye  oyer  put  upon  this  claim.     But  the  Court  de*^ 
scribes  it  as  "a  claim  to  any  improyement  where  the  motiye  power  is  the 
electric  or  galvanic  current.''    After  this  construction  of  the  meaning  of  the 
eighth  claim  is  disclaimed,  we  do  not  doubt^  that  whenever  this  part  of  the 
patent  shall  again  come  to  the  consideration'of  the  Court)  it  will  be  settled 
in  favor  of  the  eighth  claim,  as  the  inevitable  sequence  of  the  prior  claims. 
0£  course  Prof.  Morse  will  disclaim  so  much  of  the  eighth  claim  as  is  too 
broad.     Without  intending  any  disrespect  to  our  friends  of  Erie,  or  lessen- 
ing the  gravity  of  the  question  under  discussion,  we  would  say,  that  if  the 
claini  is  too  broad,  then  it  must  be  narrowed  to  a  legitimate  guage.     If  it 
be  six  feet  now,  and  four  feet  ten  be  correct,  then  so  be  it.    Therefore,  Prof. 
Morse  hsM  only  to  disclaim  so  much  of  it  as  is  (oo  brocut,  and  assert  that  he 
does  not  "  claim  the  exclusive  right  to  every  improvement,  where  the  motive 
power  is  tl&e  electric  or  galvanic  ourrent^'^  and  thus  he  can  reduce  it  to  a 
legitimate  guage,  as  decreed  by  the  honorable  Court,  and  place  his  paten^ 
inclading   the  eighth  claim,  where  he  always  designed,— embracing  his 
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original  fail  interpretation  of  its  force  and  effect.  With  these  cocyictions^ 
we  are  firm  in  the  belief  that  not  only  are  the  BeTen^  claims  and  specifica- 
tions adopted,  but  also  the  eighth  in  its  legitimate  sense,  and  the  Morse 
Patents  most  triumphantly  sustained. 

The  opinion  of  Judge  Grier,  ooncurred  in  by  Justices  Nelson  and  Wayne, 
is  a  papernnparalleled  in  power  of  argument^  and  overwhelming  in  demon- 
stration of  the  views  therein  oontained.  While  we  admire  the  opinion  in 
chief  as  a  learned  and  eloquent  piece  of  argumentation,  we  cannot  but  be 
charmed  with  the  force,  clearness  and  supremacy  of  argument  in  the  dis- 
senting opinion* 

Railroad  Telegraphs. — ^We  have  heard  of  many  plans  of  Telegraphs 
designed  for  railroad  convenience.  Mr.  W.  D.  Wesson  informed  us,  a  year 
ago,  of  a  valuable  invention  he  had  perfected.  We  have  heard  of  otherSi 
We  have  seen  a  crude  model  of  a  plan  for  the  car-wheels  to  be  the  operator, 
by  pressing  a  connecting  button  in  the  centre  of  the  rail,  causing  the  circuit 
to  close  by  the  pressure,  which  gave  the  alarm  at  a  distant  office.  We  copy 
the  following  from  the  Racine  (Wis.)  Advocate^  relative  to  a  new  invention 
of  Mr.  Cushman ;  and  it  is  considered  to  be  all  that  is  necessaiy  to  accom* 
plish  the  desired  ends : — 

''Telegraph  ok  Railroads — a  New  Inventiok. — One  of  the  uses  to 

which  the  electro-magnetic  telegraph  is  beginning  to  be  applied,  is  that  of  fa- 
cilitating the  operations  of  railways;  and  securing  greater  safety,  by  ob- 
viating the  danger  of  collision,  accidents,  and  so  forth.     Several  Companies 
at  the  East  have  erected  a  line  of  telegraph  along  their  roads,  with  'regis- 
tering apparatus'  placed  at  convenient  distances,  where,  on  the  arrival  of 
the  train,  the  operator  may  report  himself  and  his  whereabouts  to  head-quar- 
ters at  either  end  of  the  route,  or  to  another  train  that  may  happen  to  be  at 
another  point  on  the  road.    Thus,  a  train  leaving  the  depot  at  ei^^ht  o'clock, 
is  due  at  a  station  thirty  miles  distant  at  nine,  but  by  some  accident  is  de- 
tained midway  between  the  points  for  several  minutes.    This  fact  is  im- 
mediately telegraphed  to  the  station  ahead,  and  thence  to  all  other  sta- 
tions ;  wnereby  trains  going  in  an  opposite  direction  are  informed  of  tbe 
fact,  and  the  danger  of  a  collision  entirely  obviated. 

Accidents  frequently  occur  to  trains,  whereby  it  becomes  necessary  to 
dispatch  an  express  to  a  long  distance  for  another  locomotive.  The  time 
ana  detention  required  in  doing  this  are  shortened  to  one  half,  by  the  u-^  of 
the  telegraph ;  thus  rendering  a  valuable  service  to  passengers  as  well  as 
trains.  An  accident  to  the  track  is  in  like  manner  made  known  to  a  dis- 
tant station,  or  train,  and  the  necessary  precaution  taken  to  avoid  any  acci- 
dent that  might  occur.  Thus,  by  the  use  of  the  telegraph,  railway  travel- 
ling is  rendered  eminently  more  secure  than  it  could  be  without  it 

There  is  si  ill  a  difficulty,  however,  attending  the  use  of  the  telegraph,  on 
reilroads.  The  registering  machines  must  necessarily  be  at  a  considerable 
distance  from  each  other,  as  their  cost  and  the  difficulty  of  keeping  a  great 
number  iri  perfect  order  would  render  the  plan  unavailable.  Mu'h  time 
and  attention  would  also  be  required  in  adjusting  and  arranging  batteries  * 
and,  indeed,  we  do  not  see  how  it  can  be  managed  at  ail,  without  aa  ope^ 
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rtitdr  stationed  constantly  at  each  machine.  This  difficulty  is  about  to  be 
obriated,  and  the  manner  it  is  to  be  done  is  what  we  wish  more  particularly 
to  speak  of.  The  plan  is  the  inyeniion  of  Mr.  S.  D.  Cushman.  of  the  Tele* 
graph  Office  of  this  city.  It  consists  in  the  use  of  but  a  single  registering 
machine,  which,  instead  of  being  stationed  on  the  line,  u  within  the  rail* 
way  carriage,  and  by  a^yerj  simple  and  cheap  contrivance  is  thrown  into 
the  circuit  at  convenient  distances.  A  relay  magnet  and  key  are  placed  in 
one  of  the  cars,  at  which  place  the  circuit  is  used ;  so  that  the  operator,  who 
is  inside  the  car,  can  call  the  home  office  the  instant  the  train  is  near  the 
station.  The  circuit  is  left  whole  by  means  of  a  spring  or  key  as  soon  as 
the  train  starts,  the  train  throwing  itself  out  of  the  circuit  without  assistance 
from  any  one. 

The  line  may  be  constructed  in  three  ways :— Placed  upon  the  fence  of 
the  railroad,  the  posts  running  up  one  or  two  feet  above  the  fence  as  often 
as  necessary,  to  which  the  block  and  insulator  are  fastened.  In  this  way 
the  hne  is  made  a  part  of  the  fence.  Or  the  wire  may  be  put  upon  the 
ties  of  the  roads,  a  piece  of  scantling  being  spiked  to  the  tie  to  which  the 
line  is  fastened.  Or  it  may  be  constructed  in  the  usual  way,  only  nearer 
to  the  ground,  upon  posts  not  over  twelve  feet  high. 

From  an  examination  of  Mr.  Cushman's  plan,  a  model  of  which  he  has 
constructed,  we  are  satisfied  that  it  is  an  essential  improvement  upon  the 
present  mode  of  using  the  telegraph  upon  railroads,  and  that  it  will  be 
adopted  where  such  lines  are  made  use  of." 

"New  Publications. — ^We  have  received  a  copy  of  'Shaffner's  Tele- 

GRiFH  CoMPAMioN,  devoted  to  the  Science  and  Art  of  the  Morse  American 

Teiegniph.'     The  important  and  intimate  connection  of  telegraphing  with 

the  current  business  and  general  convenience  of  society,  constitutes  it  a 

popular,  as  it  is  one  of  the  most  wonderful  achievements  of  the  age ;  and 

the  general  desire  of  the  public  to  inform  themselves  upon  all  subjects 

in  which  they  have  a  direct  interest  has  led  to  the  publication  before  us. 

It  abounds  with  information,  and  contains  the  outlines  of  projects  which  are 

likely  to  advance  the  system  infinitely  beyond  its  present  state  of  usefulness/' 

— BaUimare  Sun. 


We  think  the  present  number  of  the  Companion  will  be  found  to  be 
unosually  interesting.  We  regret  that  illness  has  prevented  more  care  in 
the  preparation  of  the  articles. 

Ilp^  Many  subscribers  write  us  that  their  numbers  never  come  to  hand. 

We  sure  confident  of  their  prompt  mailing,  and  regret  to  find  the  fiault  in  the 

mail  department.    The  gentleman  having  charge  of  this  department  of  the 

Magazines  certainly  stands  unrivalled  for  promptness  and  ability  in  this 

branch  of  business.     In  all  cases  of  failure,  we  will  re-mail  other  copies. 

U^^  "We  will  thank  some  friends  for  copies  of  the  decision  of  a  Court  in 
New-Orleans,  on  responsibility  of  telegraphs  for  errors;  and  also  of  the  case 
in  Michigan,  with  particulars  of  the  cases. 
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D;^  Heniy  S.  Faxon,  late  operator  at  Nasliyille^  Tena.,  and  aow  of  Bnf. 
&lo,  has  inyented  a  Buperior  repeater,  working  ''both  ways,"  without  local 
aid  from  an  operator. 

QJ^  One  of  the  most  complete  fire  alaim  telegraphs  in  the  world  is  that 
of  Boston^  arranged  by  Moses  Q-.  Fanner,  on  the  Morse  system.  One  of 
the  most  consummate  hmnbugs  in  that  line^  is  the  fire  telegraph  put  np  in 
New-York. 

Q;^  We  get  many  letters,  askiog  information  as  to  the  best  insulators. 
We  hope  to  give  a  review  of  the  many  now  in  use^  and  prove  which  is 
best.  Until  then,  however,  we  advise  our  Mends  to  shun  iron  and  brim- 
ft<me* 

Q;;^  We  are  rejoiced  to  hear  that  oar  old  familiar  friend,  Charles  L 
Bobb,  formerly  of  the  St  Louis  office,  has  become  an  army  official,  and  now 
flourishes  with  a  handsome  salary. 
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Art.  I.— £LEIGNTS  OF  THE  IDRSE  TELEfitAFH. 

TU£  8T8TEM   AS   AN   ART — THE  ELEMENTS  OF  THE  ART — COMMUNICATIKG  TO 
THE  SENSES  OF    SEEING,  BEARING,  AND   SMELUNO. 


BY   OSORQE   OIFrOBD,    ESQ. 


The  functions  of  the  parts  of  apparatus  are  the  things  required, 
and  the  employment  of  the  apparatus  is  a  consequence  of  this 
demand.  The  function  of  the  part  may  be  a  necessary  element 
in  the  invention,  and  it  is  only  by  virtue  of  this  necessity  that 
the  part  of  apparatus  is  required  at  all,  and  it  is  quite  imma- 
terial as  to  its  form,  so  long  as  it  has  that  function,  and  thereby 
brings  that  element  into  the  series  of  elements.  The  apparatus 
is  necessary  only  because  its  function  is  indispensable,  not  the 
function  because  the  apparatus  is  indispensable.  It  is  that  the 
demand  for  the  function  begets  the  necessity  for  the  apparatus^ 
and  not  that  the  demand  for  the  apparatus  begets  the  necessity 
of  the  function. 

The  fhnction  is  therefore  the  essential  thing  as  a  part  of  the 
invention,  and  forms  a  part  of  its  metaphysical  constitution  or 
principle,  while  the  apparatus  is  an  incident.  True,  the  fhnction 
may  be  inseparable  from  some  form  of  apparatus,  but  that  form 
may  be  greatly  varied,  and  still,  under  all  its  varieties,  fill  the 
same  office  and  produce  the  same  intermediate  result  in  the 
chain  or  succession  of  intermediate  eflTects,  which  form  the  iden- 
tity and  principle  of  the  invention  as  a  whole ;  and  in  no  such 
case  will  a  change  in  the  apparatus,  without  changing  its  func- 
tion, effect  a  change  in  the  principle  of  the  invention. 

But  all  this  having  been  done  by  Morse,  still,  to  complete  his 
art  of  telegraphing,  other  means  and  instrumentalities  remained 
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to  be  invented ;  a  system  of  syffibols  or  signs  is  indispensable,  and 
they  must  be  produced,  else  all  that  has  gone  before  will  be 
fruitless.     He  is  now  to  invent  a  new  vehicle,  not  to  carry  pas- 
sengers, but,  what  is  much  more  delicate  and  difficult,  and  de- 
mands a  higher  order  of  genius — a  new  vehicle  of  thought ;  and 
besides  the  other  difficulties  to  encounter,  he  is  now  restricted  in 
materials ;  not  only  must  a  system  of  signs  be  invented  adequate 
to  receive  all  the  endless  variety  of  thoughts  to  which  mind 
can  give  birth,  and  to  preserve  them  unimpared  in  their  transit 
from  mind  to  mind,  but  it  must  be  constructed  out  of  a  single 
element,  a  continuous  line ;  to.  this  single  material  he  is  restrict- 
ed, and  although  the  genius  of  men  for  centuries  ha^  been  ex- 
hausted in  the  construction  of  alphabets,  and  all  the  changes, 
angles,  curves,  and  circles  have  scarcely  been  adequate  for  the 
necessary  varieties  to  complete  an  alphabet,  and  geometry  has 
been  rebuked  for  its  meagre  supply  of  forms  to  meet  the  de- 
mand ;  yet,  discouraging  as  it  is,  tliere  is  no  alternative — out  of 
one  form  alone,  one  continuous  line,  the  whole  must  now  come, 
or  the  telegraph  is  a  fkilure ;  and  it  must  be  done,  or  Morsels  last 
hopes  are  gone,  for  against  such  result  he  had  hypothecated  all 
his  other  prospects  in  life.    Genius  again  rallies  to  his  rescue, 
and,  admitting  no  impossibilities,  assails  the  straight  line,  and 
ere  it  escapes  from  her  mighty  grasp  the  victory  is  won.     The 
simplest  K>rm  kuown  is  wrought  into  a  capacious  storehouse  of 
thought,  to  be  employed  as  a  receptacle  for  telegraphic  messages, 
but  with  a  capacity  ample  for  the  reception  and  dispersion  of 
all  human  knowledge. 

And  now  this  done,  Morse's  telegraph,  in  its  simplest  form, 
is  complete,  and  now  his  new  art  is  launched,  and  from  this  its 
age  begins,  a  thing  that  was  not,  but  ever  after  is  to  be ;  destined 
to  be  the  faithful  servant  of  all,  but  especially  fiiithful  in  perpe- 
tuating the  name  of  its  author. 

Having  now  attempted  to  develop  the  character  and  kind  of 
Morse's  inventions,  as  exhibited  in  the  simplest  form  of  his  tele- 
graph, by  a  brief  notice  of  his  process  and  the  instrumentalities 
devised  for  putting  his  process  into  operation,  I  now  come  to 
the  consideration  of  his  fCrt ;  and  notwithstanding  the  supposed 
difficulty  in  distinguishing  and  identifying  a  patentable  art,  I 
shall  endeavor  to  select  Morse's  art  from  the  other  parts  of  bia 
invention,  and  to  ascertain,  and  definitely  and  particularly,  Wbat 
it  is  and  of  what  it  consists,  and  to  show  that  this  art  is  not^  as 
is  alleged  by  the  other  side,  a  mere  abstract  or  barren  principle, 
incapable  of  description;  not  an  abstract,  speculative  idea   of 
something  lyhich    aoes  exist,  or  may  exist  in  nature,    ixjide- 
pendently  of  the  inventor's  genius ;  not  a  mere  general  la\w  of 
nature,  or  a  property  of  matter  unharnessed  and  unembodied  ; 
but  that,  on  the  contrary,  it  is  a  specific,  organized  thing,  a  crea- 
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tiom  of  genius,  brought  into  existoioe  aud  made  fruitful  by  in* 
vention,  originating,  not  in  unaesisted  natural  laws,  but  in  the 
bnua  of  Morse,  and  is  practicable  and  capable  of  the  most  ao* 
<mrate  description  and  well-defined  limits,  and  is  so  described 
by  its  author  in  great  details—is  new,  and  eminentlj  useful. 
Haying  done  this,  I  shall  then  attempt  to  show  that  it  is  practi- 
cal  as  an  art,  and  shall  point  o/nt  which  claims  of  Morse's  patent 
apply  to  this  new  art,  and  endeavor  to  correct  the  errors  of  my 
learned  fiiends  on  the  other  side,  committed  in  their  misappli- 
calion  and  misconstruction  of  the  claims  in  relation  to  this  part 

of  Morae's  inrention. 

•  '«  •    .  •  • 

In  maintaining  this  proposition,  and  to  do  it  by  full  arga- 
iDcnt,  I  submit, 

1st.  That  every  systematized  means  of  communicating 
thoughts  from  mind  to  mind  by  symbolic^  representaticms  of 
ideas,  when  such  minds  are  separated  by  either  time  or  distance, 
includes  an  arU 

2d.  That  all  such  means  of  communics^on  require,  and  have, 
an  intermediate  r^resentation  of  ih^  thoughts  ;  and  in  every  case, 
this  intermediate  representation  is,  and  on  a  careful  analytical 
test  will  be  found. to  oe,  an  art. 

Such  means  may,  and  in  many  cases  do,  embrace  many 
things  which  accompany  the  art,  and  which,  or  substitutions 
therefiir,  are  indispensable  to  its  practice,  but  which,  neverthe* 
less,  form  no  part  of  it,  and  which,  to  distinctly  identify  the  art, 
must  be  distinguished  from  it. 

To  illustrate.    Communication  by  mail  is  one  systematized 
means  of  communicating  ideas  between  minds  distant  from  each 
other,  and  it  will  be  found  that  this  means  contains  an  art.   The 
art  does  not  embrace  all  of  the  means  employed,  but  among  the 
means  is  an  art,  distinct  from  the  many  other  accompaniments. 
The  art  which  it  contains  does  not  consist  of  the  locoiyotive, 
the  railroad,  the  mail-bag,  nor  the  organization  of  the  Post- 
office  Department,  employed  in  the  transmission ;  but,  in  case 
the  communication  be  by  a  manuacript  leUer^  it  consists,  specifi- 
cally, in  the  writing  of  the  letter,  and  in  the  art  of  writing;  but, 
if  the  communication  be  made  by  printed  documents,  then  the 
art  consists  in  the  execution  of  the  printing ^  and  is  the  art  of 
printing  ;  each  being  a  peculiar  intermediate  representation  of 
the  ideas  communicated,  and  each  being,  by  universal  acknow- 
ledgment, a  distinct  and  leading  art,  and  constituting  an  indis- 
pensable part  of  the  means  to  enect  the  communication. 

And   thus  we  see  that  no  communication  is  made  by  mail, 
even,  without  the  exercise  of  an  art. 

So  vrith  Morse's  telegraph,  which  is  another  systematized 
means  of  communicating  uioughts  &om  mind  to  mind  which 
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are  separated  by  distance,  and  which  system,  although  it  ocm* 
tains  many  other  things,  also  contains  a  distinct  artj  susceptible 
of  identification  and  of  a  clear  distinction  from  its  accompani* 
ments,  or  the  apparatus  employed  to  practise  it }  and  this  art, 
too,  is  also  a  peculiar  and  symbolical  intermediate  representation 
of  thought  between  the  mind  imparting  and  the  mind  receiying, 
and  is  distinguishable  and  different  from  all  other  arts. 

I  propose  now  to  select  that  part  which  I  consider  the  art^ 
from  the  other  inyentions  in  other  classes  of  patentable  matter 
in  Morse's  telegraph,  and  to  trace  its  identity,  define  its  peculia* 
xities,  and,  holding  it  up  to  view  separate  and  distinct  from  the 
•other  inventions,  to  show  that  it  stands  as  firmly  upon  its  ot^ti 
novelty,  and  is  as  strongly  fortified  by  its  own  distinct  peculiari- 
ties, and  is  as  firmly  and  justly  entitled  to  a  distinct  place  among 
fthe  arts,  and  to  a  rank  of  equality  by  the  side  oi  the  two  stand- 
ard arts,  and  to  the  protection  of  the  patent  laws^  as  any  other 
art  which  has  ever  come  to  the  knowledge  of  man. 

In  doing  this,  I  shall  give  my  own  views  in  reference  to  the 
true  definition,  meaning  and  purport  of  the  word  "Art,"  as  em- 
ployed in  the  statute ;  others  may,  and  undoubtedly  do,  honestly 
differ  with  me  in  these  views.  I  claim  no  weight  for  my  posi- 
tions when  they  are  not  self-evidently  right,  except  so  far  as  I 
maintain  their  correctness  by  demonstration.  To  avoid  any 
<;onfusion  of  ideas,  resulting  from  the  indefinite  and  vague,  ha* 
bitual  and  commonplace  use  of  the  word  art,  and  to  bring  the 
thing  itself  within  the  definite  and  proper  meaning  of  the  term 
.as  employed  in  the  statute,  I  shall  resort  to  analogy.  I  shall 
do  this,  and  perserve  the  analogy  by  instituting  a  comparison 
cbetween  Morse's  art  and  certain  other  things  which  are  acknow- 
ledged to  be,  not  only  arts,  but  leading,  standing  arts ;  and  show 
that  it  is  not  only  equal  to,  but  even  surpasses  them  in  distin- 
guishing characteristic  features,  constituting  the  qualities  of  a 
standard  art,  and  an  ait  within  the  limited  sense  of  that  word, 
as  employed  in  the  statute. 

For  such  comparison,  I  have  selected  the  arts  of  printing  and 
writing.  And  I  will  here  premise,  with  respect  to  these  two 
.arts,  that  they  would  clearly  be  patentable,  if  new.  That  if 
•printing  had  never  before  been  known,  and  were  now  for  the 
-first  time  invented,  with  a  patent  law  as  it  now  stands,  no  law- 
yer could  deny  that  it  would  be  patentable  as  a  new  art ;  and 

that  the  same  would  be  true  with  respect  to  writing. 
*  »  «  *  * 

Let  us,  then,  pause  here  a  moment,  to  first  analyze  the  art  of 
.printing,  to  identify  it  and  determine  precisely  what  it  is,  so 
that  an  analytic  comparison  may  be  better  understood.  And 
first,  negatively,  by  determining  what  is  not  of  the  essence  of  tho 
art  of  printing^  and  of  what  it  does  not  consist: — 
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1st.  It  does  tiot  consist  of  the  printing  press,  for  if  any  other 
machine  be  applied  to  print  the  words,  it  would  still  be  the  art 
of  printing. 

2d.  It  does  not  consist  of  the  coloring  matter,  for  if  any  other 
be  substituted,  it  would  still  leave  the  art  of  printing. 

3d.  I  does  not  consist  of  the  material  upon  which  the  printing 
is  performed,  for  if  any  other  material  be  substituted,  it  would 
stiU  be  the  art  of  printmg. 

4th.  It  does  not  consist  alone  of  the  working  of  the  printing 
press;  for  if  one  operate  the  press,  in  the  exact  manner  of  operat- 
ing it  to  form  letters,  and  yet  without  the  material  in,  on  which 
to  form  them,  or  with  the  material  so  placed  as  to  prevent  contact 
between  it  and  the  type,  and  therefore  not  form  letters,  or  any 
product,  it  is  evidently  not  exercising  the  art  of  printing. 

6th.  It  does  not  consist  of  the  letters  or  the  product  ^one,  for 
a  printed  book,  being  a  product  of  the  art,  is  obviously  not  the 
art  itsel£ 

Thus,  then,  it  is  apparent  that  the  machinery  employed 
do^  not  constitute  the  art;  and  it  is  also  evident  that  neither 
the  act  nor^process  alone,  nor  the  product  alone,  constitutes  the 
art 

And  having  thus  relieved  the  subject  from  the  mass  of 
burdensome  matter  which  is  of  a  negative  character,  and  not  of 
the  essence  of  the  art,  we  are  brought  to  the  proper  stage  to  in- 
qaire  affirmatively,  What  is  the  art  of  printing?  For  it  must  be 
the  art  alone  which  is  patentable,  as  such.  To  this  the  answer 
must  have  become  obvious,  to  wit :  that  it  consists  of  the  pe- 
culiar act  of  forming  the  letters,  and  of  the  letters  thus  formed ; 
that  both  the  peculiar  act  of  forming  and  the  letters  formed  are 
component  parts  of  the  art,  and  form  its  identity ;  and  that  these 
component  parts  cannot  be  separated  without  destroying  its 
identity ;  or,  in  other  words,  that  the  art  of  printing  consists  of 
the  process  of  forming  the  letters  and  the  letters  formed.  • 

The  same  is  true  of  writing.    The  art  of  writing  does  not  con- 
sist of  the  instrument  used,  nor  of  the  material  used  to  write 
with,  or  to  write  upon.    Nor  does  it  consist  alone  of  the  peculiar 
manipulation  or  act  of  forming  the  letters;  for  if  one  move  a 
pen  over  paper  in  the  precise  manner  to  form  letters,  but  with- 
out forming  them,  he  certainly  is  not  writing,  nor  exercising 
the  art  of  writing.    N"or  are  the  manuscript  letters,  after  made, 
collectively  or  separately  the  art     If  one  hold  in  his  hand  a 
written  document,  he  clearly  does-not  hold  in  his  hand  the  art 
of  writing,  but  only  a  product  of  that  art 

It  is  apparent,  then,  that  the  art  of  writing,  as  well  as  that  of 
printing,  consists  of  the  peculiar  act  of  forming  and  the  product 
formed,  or  in  other  words,  of  the  process  and  its  product  jointly, 
and  that  both,  aa  component  parts,  are  indispensable  to  consti^ 
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tute  the  art,  and  cannot  be  separated  without  destroying  its 
identity. 

This  analysis  prepares  us  for  a  like  analytical  examinatioik 
and  test  of  Morse  s  art  in  telegraphing. 

Morse  records  his  telegraphic  alphabet  at  a  distance,  being 
a  symbolical  intermediate  representation  in  communicating 
thoughts  or  ideas  between  distant  minds ;  and  that  is  exactly 
his  art,  and  the  art  contained  in  his  telegiaph,  and  it  is  specifio 
and  certain. 

First,  then,  negatively,  his  art'  does  not  eonsist  of  the  ma* 
chinery  or  apparatus  employed,  any  more  than  the  art  of  print- 
ing consists  of  the  printmg  press  and  machinery  employed ;  or 
the  art  of  writing,  of  the  instrument  by  or  upon  which  the  writ* 
ing  is  done. 

rTor  does  his  art  consist  alone  of  the  lines  and  dots-  made,  any 
more  than  a  printed  book  is  the  art  of  printing,  or  a  piece  of 
manuscript  is  the  art  of  writing.    The  lines  and  dots  constitutingr 
his  telegraphic  characters  are  only  the  .product.    Nor  does  the 
art  of  Morse  consist  alone  and  separately  of  the  mampulation 
or  manner  of  operating  his  telegraph,  anj  more  than  the  art  of 
printing  consists  of  operating  the  press  without  forming  letters ;: 
or  the  art  of  writing  consists  of  performing  the  movements  of 
the  pen  without  the  formation  of  letters. 

Morse's  art,  iiccording  to  my  view,  like  both  the  art  of  print- 
ing and  the  art  of  writing,  consists  of  the  peculiar  act  of  form- 
ing and  of  the  product  formed,  or,  in  other  words,  of  the  pro- 
cess and  the  product ;  both  being  component  parts  of  the  aiiy 
and  jointly  constitute  it,  and  which  parts  cannot  be  separated 
without  destroying  its  identity.    There  are  others,  I  am  aware^ 
who  think  that  the  art  consists  merely  of  the  doing  of  the  thing 
or  performing  the  act,  and  does  not  include  the  product   or 
things  made ;  and,  indeed,  I  am  not  aware  of  what  are  the  views 
of  my  colleagues  on  that  point. 

Having  now  shown  that  there  is  an  art  in  Morse's  telegrapli, 
and  that  this  art  contains  the  same  number  of  peculiar  compo- 
nent parts  as  is  contained  in  the  art  of  printing  and  the  art  of 
writing,  and  thereby  established  its  right  to  the  rank  of  a  dis- 
tinct art  and  of  equal  consideration  and  honor  with  either  of 
those  two  old  and  time-honored  arts,  that  of  printing  and  writ- 
ing, I  will  now  attempt  to  show  wherein  this  art  of  Morse's  in- 
vention differs  from  either  of  the  other  two,  and  that  it  so  differs 
more  than  they  diflfer  from  estch  other ;  and  in  which  differences 
will  be  found,  also,  its  telegraphic  character,  and  by  which  differ- 
ences it  is  enabled  to  perform  tvhat  neither  the  art  of  printiag  nor 
the  art  of  writing  can  perform — subserve  a  purpose  which  they 
are  incapable  of,  and  minister  to  certain  wants  of  mankind  ^vliich 
they  cannot  supply.    And  that  although  the  arts  of  writing  and 
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printing  may  be  Bubstituted  for  each  other,  for  certain  purposes, 
and  that  Morse's  art  could  be  substituted  for  either  of  them  for 
certain  purposes,  yet  that  neither  the  arts  of  printing  nor  of  writ- 
ing are  capable  of  being  substituted  to  perform  the  achievements 
of  his  art 

In  order  to  establish  these  positions,  and  to  maintain  that 
Morse's  art  is  fully  equal  to  either  the  art  of  printing  or  the  art 
of  writing,  in  the  corresponding  peculiar  characteristic  features 
which  constitute  them  arts  and  different  arts,  and  that  Morse's 
art  not  only  possesses  an  equal  number  of  such  peculiar  features, 
bat  also  an  important  additional  characteristic,  to  which  neither 
the  art  of  printing  nor  the  art  of  writing  has  any  corresponding 
feature,  and  by  which  Morsels  art  is  rendered  more  peculiar 
than  either  of  them,  and  more  unlike  each  of  them  than  they 
are  unlike  each  other,  and  in  this  respect  has  ascended  the  high- 
est in  the  scale  of  novelty  and  individual  identity,  I  will  here 
submit  a  comparative  analysis. 

1st.  The  arts  of  printing  and  writing  each  contain  an  interme- 
diate symbolical  representation  of  thoughts  or  ideas  in  commu- 
nicating between  distant  minds,  and  to  this  extent  those  two 
arts  are  alike.  But  Morse's  art  also  possesses  this  character,  and 
in  that  respect  is  equal  to  either  of  tnem. 

2d.  This  symbolical  representation  in  both  the  art  of  printing 
and  the  art  of  writing  is  a  permanent  record  of  the  thoughts, 
and  to  this  extent,  also,  they  are  alike.  But  the  same  again  is 
true  of  Morse's  art,  and  in  that  respect,  also,  his  is  equal  to 
either  of  them. 

3d.  The  symbols  or  si^ns,  by  which  the  intermediate  repre- 
sentation of  thoughts  or  ideas  is  made  in  the  exercise  of  the  arts 
oSprintmg  and  writing^  differ ;  each  system  of  symbols  being  pe- 
culiar to  itself,  possessing  distinctive   characteristics,  and    is 
adapted  to  the  particular  process  by  which  the  signs  are  formed, 
ana  in  this  the  arts  oi printing  and  of  writing  differ.     But  this  is 
true  also  Qf  Morse's  art,  his  system  of  symbols  or  characters  is 
peculiar  in  itself,  possessing  distinctive  characteristics,  and  is 
adapted  to  the  particular  process  by  which  the  signs  are  formed, 
and  in  that  respect,  also,  his  art  is  equal  to  either  of  the  other  two, 
4th.  In  the  arts  of  printing  and  writing,  the  processes^  or  acts 
of  forming  the  peculiar  symbols  or  product,  differ,  as  well  as  the 
product  itself,  each  process  being  peculiar  to  itself,  and  in  that 
respect  they  are  also  dissimilar.     But  this,  again,  is  true  with 
Morse's  art,  his  process  in  forming  his  symbols  or  signs  is  pe- 
culiar to  itself  and  dissimilar  to  that  of  either  writing  or  print- 
ing, and  in  this  respect,  also,  his  art  maintains  its  equality  with 
either  of  the  other  two. 

5th.  The  exercise  of  either  the  arts  of  printing  or  writing  re- 
quires Biachinery  or  apparatus  peculiar  to  each,  and  although 
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[[^  Henry  S*  Faxon,  late  operator  at  Nasliville^  Tonn^  and  now  of  BnT- 
fiklo,  has  invented  a  superior  repeater,  working  ''both  ways,''  without  local 
aid  from  an  operator. 

D^  One  of  the  most  complete  fire  alarm  telegraphs  in  the  world  is  that 
of  Boston,  arranged  by  Moses  Q-.  Farmer,  on  the  Morse  system.  One  of 
the  most  consummate  humbugs  in  that  line,  is  the  fire  telegraph  put  up  in 
New-York. 

\j[^  We  get  many  letters,  asking  information  as  to  the  best  insulators. 
We  hope  to  give  a  review  of  the  many  now  in  use,  and  prove  which  is 
best.  Until  then,  however,  we  advise  our  friends  to  shun  iron  and  brim- 
stfHie. 

\j[^  We  are  rejoiced  to  hear  that  our  eld  familiar  friend,  Charles  L. 
Bobb,  formerly  of  the  St  Louis  office,  has  become  an  army  official,  and  now 
flourishes  with  a  handsome  salary. 
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The  functions  of  the  parts  of  apparatus  are  the  things  required, 
and  the  employment  of  the  apparatus  is  a  consequence  of  this 
demand.     The  function  of  the  part  may  be  a  necessary  element 
in  the  invention,  and  it  is  onlj  by  virtue  of  this  necessity  that 
the  part  of  apparatus  is  required  at  all,  and  it  is  quite  imma- 
terial as  to  its  form,  so  long  as  it  has  that  function,  and  thereby 
brings  that  element  into  the  series  of  elements.    The  apparatus 
is  necessary  only  because  its  function  is  indispensable,  not  the 
fanction  because  the  apparatus  is  indispensable.    It  is  that  the 
demand  for  the  function  begets  the  necessity  for  the  apparatus^ 
and  not  that  the  demand  for  the  apparatus  Degets  the  necessity 
of  the  function. 

The  fbnction  is  therefore  the  essential  thing  as  a  part  of  the 
invention,  and  forms  a  part  of  its  metaphysical  constitution  or 
principle,  while  the  apparatus  is  an  incident.    True,  the  fVmction 
may  be  inseparable  from  some  form  of  apparatus,  but  that  form 
may  be  greatly  varied,  and  still,  under  all  its  varieties,  fill  the 
same   office  and  produce  the  same  intermediate  result  in  the 
chain  or  succession  of  intermediate  eflFects,  which  form  the  iden- 
tity and  principle  of  the  invention  as  a  whole ;  and  in  no  such 
ease  will  a  change  in  the  apparatus,  without  changing  its  func- 
tion, effect  a  change  in  the  principle  of  the  invention. 

But  all  this  having  been  done  by  Morse,  still,  to  complete  his 
art  of  telegraphing,  other  means  and  instrumentalities  remained 
VOIj.  I. — ^NO.  V.  1 
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sulphate  of  copper,  from  time  to  time,  so  as  always  to  be  certain 
that  there  are  some  not  dissolved  remaining  in  the  jar.  When 
the  battery  is  thus  set  up,  and  the  poles  are  connected  so  as  to 
complete  the  circuit,  it  must  stand  about  one  day  before  it  will 
attam  its  proper  strength.  If  it  is  necessary  to  use  it  immedi- 
ately, add  a  few  drops  of  sulphuric  acid  to  the  water  in  the 
porous  cup ;  but  this  should  not  be  done  if  it  can  be  avoided, 
as  I  think  the  battery  is  better  without  it  after  a  day  or  two. 

The  sulphate  of  copper  has  a  tendency  to  work  over,  both 
the  edge  of  the  porous  cup  and  of  the  outside  jar,  so  much  so 
as  to  form  a  connection  between  the  jars,  if  they  are  not  very 
well  insulated  from  each  other.  To  guard  against  this,  before 
the  battery  is  set  up  melt  some  beeswax,  and  with  a  small  brush 
spread  a  thin  coat  around  the  top  of  the  porous  cup,  and  also 
around  the  inside  of  the  upper  edge  of  the  glass  jar.  This  coat 
of  beeswax  will  remain  for  a  considerable  time,  and  will  present 
an  impassable  barrier  to  the  sulphate  of  copper,  and  must  be 
renewed  whenever  necessary.  Tallow  or  other  fet  will  answer, 
but  will  want  renewing  oftener. 

The  water  in  the  porous  cup  will  soon  become  a  solution  of 
sulphate  of  zinc,  and  in  say  a  month,  will  become  so  strong  a 
solution,  as  to  impede  the  working  of  the  battery.  As  often  as 
once  a  month,  at  least,  one-third  of  the  contents  of  the  porous 
cup  should  be  poured  off  to  be  retained^  and  the  balance  torown 
away.  The.  portion  saved  should  then  be  returned,  and  the 
cup  again  filled  with  fresh  water. 

As  often  as  once  a  month  the  zinc  should  be  taken  off,  and  a 
black  crust  or  scale  will  be  found  on  the  outside  of  the  uncon- 
sumed  zinc :  this  should  be  knocked  or  scraped  off.  Some  of 
the  porous  cups  are  liable  to  crack,  so  as  to  allow  the  two  liquids 
to  run  together.  When  this  is  the  case,  they  must  be  replaced 
with  new  ones.  Sometimes  they  will  receive  a  deposit  of  cop- 
per ;  but  those  made  of  Ottaway  clay  are  not  liable  to  this,  or 
to  crack  to  any  extent. 

Although  this  battery  may  sometimes  work  well  for  several 
months  without  any  attention,  except  to  keep  it  supplied  with 
snlphate  of  copper,  yet  it  should  never  be  allowed  to  stand 
more  than  a  month  without  being  overhauled  as  above.  It 
may,  indeed,  work  tolerably  well  till  the  zinc  is  entirely  con- 
sumed, while  the  zinc-cup  still  retains  its  full  size  and  form, 
which  on  examination  will  be  found  to  consist  of  a  residuum 
resembling  hard  black  clay.  This,  however,  should  be  removed 
occasionally,  as  above  suggested.* 

*  Satarday  night  should  always  be  selectejl  for  cleaning  the  battery,  and  the 
circuit  left  on  over  Sunday,  and  by  Monday  morning  it  will  have  attained  it«  pro- 
per strength. 
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There  is  no  gas  arising  from  this  battery,  as  there  is  from  the 
Grove  battery;  hence  the  local  may  be  placed  as  dose  to  the 
table  as  possible.  This,  like  the  Grove  battery,  should  never 
be  allowed  to  get  frozen.  It  requires  about  one*third  more  cups 
than  the  Grove,  with  the  same  zinc  surface,  to  attain  a  given 
fltrength  of  current,  but  is  more  economical.  The  only  material 
ooDsumed  is  the  sulphate  of  copper  and  zinc,  and  it  affords  a 
much  more  uniform  working  circuit.  I  usually  allow  three 
cops  for  a  local  battery. 

if  the  above  directions  are  well  understood,  and  carefully 
Mowed,  no  trouble  need  ever  be  experienced  in  working  this 
hotteiy. 


0^^^^f^0^k0^'^^0^^^^^*^^^^0*^^^* 
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It  was  reserved  for  accident  to  lead  to  the  discoverv  of  two 
distinct  primary  properties  in  electricity.    How  much  do  we  not 
already  owe  to  accident  for  beneficial  results !     We  are  informed 
by  concurrent  testimony,  that  the  lady  of  Galvani,  Professor  of 
Anatomy  in  Boulogne,  was  seized  (1790)  with  a  severe  cold,  for 
which  her  physician  advised  frog-soup,  or  broth.     Some  frogs 
were  obtained,  and  by  chance  were  laid  near  an  electrical  ma- 
chine, in  the  Professors  laboratory.    An  assistant  had  occasion 
to  use  the  machine,  and  he  observed  that  as  often  as  sparks 
were  emitted,  the  limbs  of  the  dead  frogs  would  move  as  if  in- 
stinct with  life.    Astonished  at  what  he  saw,  the  assistant  has- 
tened to  inform  the  Professor  of  the  wonder,  and  the  latter  at- 
tended to  witness  the  fact  for  himself.    Becoming  deeply  inter- 
ested in  a  phenomenon  so  perplexing,  and  entirely  new  to  him, 
Galvani  tried  other  expenments,  and  ascertained  that  the  re- 
sults which  followed  the  use  of  the  conductors  were  similar  to 
those  which  followed  the  use  of  the  apparatus.     Galvani  was 
now  satisfied  that  he  had  touched  the  spring  of  a  profound 
secret,  and  he  resolved  to  prosecute  the  study  of  its  key  at  once. 
For  this  purpose  he  had  a  number  of  the  legs  prepared  and  elec- 
trified, wnich  he  hung  up  by  copper  hooks  in  froi^t  of  an  iron  bal- 
cony.   To  his  utter  amazement,  the  limbs  were  thrown  into  strong 
convulsions,  and  continued  to  labor  violently  so  long  as  they  were 
kept  in   this    situation.    From   this  additional  circumstance, 
Galvani  proceeded  to  propound  his  theory,  which  was  the  doc- 
trine of  animai  magnetism^  or  galvanism;  in  other  words,  the 
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existence  of  a  nerroas  fltud,  which,  in  the  minds  of  nine-tenths 
of  the  masses,  experim^it  had  demonstrated  beyond  the  shadow 
of  a  doubt. 

But  there  were  still  some  who  doubted.  Volta,  the  author  of 
the  Voltaic  Pile,  was  not  of  the  number  who  gave  in  their  ad- 
hesion to  a  doctrine  so  preposterous.  He  visited  Gralvani, 
examined  closely  into  the  outward  merits  of  his  discovery,  and 
returned  to  Pavia,  where  he  shut  himself  up,  and  proceeded  to 
analyze  the  scientific  problem  which  had  been  propounded  to 
him.  He  ascertained,  at  length,  that  the  citation  of  a  nerve  or 
muscle,  when  touched  by  two  pieces  of  diflferent  metals,  was 
♦greater  than  when  touched  by  one ;  and,  consequently,  that  in- 
stead of  there  being  a  nervous  fluid  resident  in  the  organism, 
the  electric  property  was  confined  alone  to  the  metals.  He  had 
now  overcome  the  difficult  part  of  his  task.  His  next  step  was 
to  construct  an  apparatus,  which  should  not  only  accumulate, 
but  render  continuous,  the  power  that  had  puzzled  Oalvani,  aad 
which  the  latter  had,  without  due  investigation,  at  once  ascribed 
to  be  a  resident  property  of  the  nerves. 

Volta's  discovery  was  accepted  as  the  true  theory.    The  sy- 
damic  property  was  known  to  exist  in  contradistinction  to  the 
statical  property,  and  all  philosophy  had  to  do,  was  to  make  that 
distinction  by  mechanical  agency.     Oersted,  the  Dane,  was  the 
man  for  the  emergency.     Ritter,  of  Munich,  had  already  shown 
that  metal  could  be  magnetized  by  the  Voltaic  battery ;  but 
Oersted  proved  the  existence  of  more  remarkable  phenomena 
relative  to  the  action  of  the  magnetic  needle.     He  demonstrated 
how  that,  by  the  meeting  of  two  electric  Currents,  a  new  deve- 
lopment of  power  ensues,  which  attracts  or  repels  the  needle  of 
the  North  Pole,  as  it  may  be  positive  or  negative,  and  that  the 
direction  of  this  power  is  not  in  a  right^  but  in  a  spiral  direction. 
Experience  has  confirmed  the  correctness  of  this  view.     Am- 
pere, who  was  contemporary  with  Oersted,  co-operated  in  shed- 
ding light  upon  the  science.     He  simplified  Oersted's  system, 
and  ffave  to  it  a  more  practical  character.     Ampere  was  in  turn 
aided  by  M.  Arago,  who  ascertained  *that,  by  plunging  the  wires 
of  a  battery  into  steel  filings,  the  latter  adhered  to  the  wires  so 
long  as  the  electric  current  remained  complete.     If  a  wire  could 
thus  be  magnetized  at  will,  why,  he  argued,  could  not  huge  bars 
of  iron  ?  and  acting  on  the  suggestion,  lie  caused  a  nunaber 
of  magnets  to  be  forged,  varying  in  size,  which  he   tested, 
and  satisfied  himself  that  the  opinion  he  had  formed  was  well 
founded,  in  both  principle  and  practice.    Thus,  we  perceive, 
cloud  after  cloud  was  dispelled,  until  at  length  the  auspicious 
light  was  to  dawn  upon  the  intellect. 

But  let  us  hurry  on,  and  overtake  those  who  have  profited  by 
Oersted's  discovery,  as  simplified  by  Ampfere.    It  is  now  1811, 
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SoenuneriBg,  of  Manich,  had,  meanwhile,  endeavored  to  apply 
voltaic  ekctxicitj  to  telegraphy*  Hia  scheme  was  much  the 
same  as  Le  Sage's,  that  is,  it  oomprehended  as  many  wires 
as  there  are  letters  in  the  German  alphabet,  with  the  addition 
of  numerals,  firom  0  to  9,  all  of  which  terminated  in  85  golden 
points,  in  a  vessel  partially  filled  with  water.  Decomposition  of 
the  fluid  took  place  when  the  fluid  passed  from  the  pile,  and  a 
bubble  of  oxygen  or  hydrogen  eas  appeared  at  the  letter  or 
numerid  to  which  attention  was  desir^.  To  this  contrivance 
Schweigger  added  an  alarm  wire,  by  which  signals  by  the  ope* 
rators  were  conveyed.  He  likewise  proposeS  a  reduction  of 
wires  to  two ;  demonstrating  the  superior  advantages  of  a  less 
number  than  36^    • 

The  deflection  of  the  magnetic  needle  next  became  the  sub- 
ject of  learned  disquisition  and  eager  research.  The  magnetic 
current,  when  passed  along  the  line  to  any  great  distance,  was 
found  to  be  incapable  of  producing  any  well-defined  movement, 
and  Schweigger  set  about  remedying  this  defect.  He  produced 
in  time  his  multiplier ;  and  the  main  drawback  was  rectified. 
This  instrument  deserves  to  be  described.  The  principle  on 
which  it  is  constructed  is,  "  that  a  current  returning  upon  itself, 
acts  in  all  its  parts,  and  causes  a  powerful  deviation  of  the  mag- 
netic needle  placed  with  it ;"  and  a  "  conducting  wire,  twisted 
upon  itself,  and  forming  a  hundred  turns,  will,  when  traversed 
by  the  same  current,  produce  an  effect  a  hundred  times  greater 
than  a  wire  with  a  single  turn ;  provided  always  that  the  elec- 
tric fluid  pass  through  the  circumlocutions  of  the  wire  without 
passing  latterly  from  one  contour  to  another.''  "  This,"  adds  the 
description,  **  is  a  condition  easy  to  fulfil.  To  make  a  multi- 
plier, you  take  a  silver  or  copper  wire  of  aiiy  length  or  size, 
closely  enveloped  in  thick  thread,  and  wind  it  round  a  small 
fi'ame,  within  whi(di  the  needle  is  suspended  on  a  pivot,  and 
leaving  a  few  inches  free  at  each  extremity.  These  are  called 
the  two  wires  of  the  multiplier,  and  when  in  work,  the  current 
eifters  by  one  end,  and  passes  off  at  the  other." 

We  perceive  that  genius  was  rapidly  accumulating  all  the 
practical  elements  of  the  synamic  electro-telegraph.  One  more 
discovery  would  complete  the  triumph — that  was,  thermo-elec- 
tricity, and  science  and  enterprise  soon  conquered  the  sole  re- 
maining difficulty.  Seebeck,  of  Berlin,  stood  forth,  and  success- 
fully contended  tor  the  prize.  He  rightfully  claimed  the 
authorship  of  the  theory,  though  Becquerel  and  Daniell  im- 
proved and  practically  adapted  it.  Becquerel  had  shown,  in 
carrying  out  the  theory  propagated  by  Volta,  "  that  a  pile  might 
be  constructed  with  a  constant  though  feeble  current,"  and  it 
was  of  the  first  importance  to  find  a  stronger  power.  The  pile 
was  removed  by  Daniell,  and  substituted  by  batteries  of  various 
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fonns.  The  zinc  was  plunged  in  a  solution  of  chloride  of  so- 
dium, and  the  copper  in  a  solution  of  the  sulphate  of  copper. 
The  products  of  decomposition  were  ingeniously  disposed  of  and 
the  loss  of  power  admirably  guarded  against,  so  that  the  action 
maintained  its  fuJl  force  for  a  considerable  duration  of  time. 
We  have  now  all  the  elements  of  the  electro-magnetic  telegraph 
before  us.  Who,  among  the  philosophers  of  the  age,  is  it  that 
comes  forward  and  combines  them?,  MoraCy  the  American. 
Franklin,  the  American,  had  long  before  demonstrated  the 
identity  of  electricity  with  lightning.  It  remained  for  Morse  to 
group  the  combined  wisdom  of  two  ages  in  one  grand  and  prac- 
tical test,  and  to  exhibit  to  mankind  the  norelty  of  lightning 
doing  obeisance  to  every  impulse  of  the  human  will.  All  im- 
provements that  have  fidnce  been  made,  either  by  Professor 
Morse  or  his  agents ;  by  House  and  Bain  of  the  United  States ; 
by  Wheatstone  and  Smee  of  England ;  by  Steinheil  of  Munich ; 
by  Voorsselman  of  Derenter ;  by  Baron  Schilling  of  Bussia ;  by 
Puninge  of  France,  and  others,  are  all  new  adaptations  or  modi- 
fications  of  the  same  principle.  But  Professor  Morse  stands 
alone  as  the  discoverer  and  the  illustrious  founder. 

•ifc  4t  «  «  4f  ^  « 

The  battery,  or  generating  power,  is  a  siniple  apparatus.   Let 
us  imagine  ourselves  standing  by  the  side  of  a  wooden  trough, 
which  is  divided  off  into  twenty  or  forty  cells,  according  to  3ie 
power  required.    The  partition  walls  are  commonly  oi  slate; 
they  should  always  be  of  an  incorrosible  substance.    Two  plates 
of  metal,  one  of  zino  and  the  other  of  copper,  laid  alternately, 
are  placed  in  each  cell,  in  such  a  manner  that  all  the  plates  of 
one  Kind  face  together  towards  one  end  of  the  trough ;  and.  those 
of  the  other  face  together  on  the  opposite  end  of  the  trough.     A 
ribbon  of  copper  unites  each  pair  of  plates  in  the  centre  of  the 
upper  edges,  "  forming^  as  it  were,  so  many  curved  handles^  by 
which  they  can  be  lifted  in  or  out.    As  soon,  then,  as  the  re^ 
mainin^  vacant  space  in  each  cell  is  filled  with  an  acidulated 
fluid,  the  action  commences ;  the  acid  begins  to  act  upon  the 
zinc  by  dissolving  it  ^  the  water  contained  in  the  solution  is  de- 
composed, and  hydrogen  is  thrown  off  from  the  surface  of  the 
copper  plates ;  while,  by  a  combination  of  oxygen,  oxide  of 
zinc  is  formed,  and  this,  dissolving  in  the  acid — which  is  com- 
monly sulphuric — ^sulphate  of  zinc  is  produced.    These  effects 
are  the  consequence  of  the  general  law  established  in  relation  to 
voltaic  electricity,  *  that  by  the  contact  of  dissimilar  n^etaJlic 
bodies,  a  partial  transfer  of  the  electric  fluid  from  one  to  the 
other  invariably  takes  place.' "    A  **  positive  current  is  genera- 
ted at  the  zinc,  and  passes  to  the  copper  through  the  interven* 
ing  fluid  in  all  the  series  of  cells,  and  continues  to  flow  as  long 
as  contact  is  maintained  between  the  wires  which  depart  £rom 
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either  end,  whatever  be  their  length."  The  cells  of  telegraph 
batteries  are  sometimes  filled  with  well- washed  sand,  instead  of  a 
fluid ;  and  this  sand  undergoes  moistening  by  pouring  in  dilute 
sulphuric  acid,  which  prevents  a  needless  waste  of  the  plates, 
while  their  full  power  is  undiminished.  The  zinc  is  speciallv 
liable  to  oxjdation  and  dissolution,  to  guard  against  which,  it  is 
only  necessary  to  dip  the  plates  frequently  into  a  vesgel  of  mer^ 
cury.  Persons  who  use  the  Leaden  jtr  in  their  families,  are 
well  aware  that  their  silver  coating  thus  obtained  prevents  the 
wasteful  effervescence  that  would  otherwise  ensue.  The  earth 
itself  has  been  naade  to  furnish  a  supply  of  the  electric  force,  by 
a  pair  of  zinc  and  copper  plates  bemg  buried  in  a  damp  or  wet 
suosoil.  When  saturated  with  water,  the  ground  represents  the 
sand,  saturated  with  acid  water,  in  the  ordinary  battery.  A  cur- 
rent of  low  intensity  is  thus  obtained,  notwithstanding  that  miles 
may  intervene  between  the  deposits  of  the  plates.  The  earth 
acts  as  the  return  wire  to  any  given  number  of  wires,  without 
in  the  least  affecting  the  regularity  of  the  action  of  any  of  them. 
The  battery  universally  adopted  in  this  country  is  that  by  Grove, 
"of  cups  of  zinc,  witu  strips  of  platinum  in  an  earthenware  or 
porcelain  cup,  which  cup  is  filled  with  nitric  acid,  which  is  placed 
inside  the  zinc  cup,  in  a  tumbler  filled  with  dilute  sulphuric  acid. 
The  main  battery  on  a  line  (from  30  to  50  cups)  requires  renewing 
only  once  in  every  two  weeks,  and  daily  in  local  batteries  of  two 
or  three  cups."  Grove's  battery,  besides  being  the  most  consis- 
tent and  economic,  is  the  most  powerful  in  use. 

From  the  battery,  which  is  kept  in  a  remote  and  secure  place,' 
we  proceed  to  the  operating  room.  Here  the  battery  wires  meet 
the  telegraph  wires  in  what  is  called  the  electro-magnetic  ma- 
chine. This  apparatus  externally  resembles  the  works  of  a 
mantel-clock;  out  their  operations,  how  similar,  and  yet  how 
different!  One  computes,  the  other  commutes,  time.  To  de- 
scribe the  electro-magnetic  machine  is  a  difficult  task.  We  have 
presented  to  us,  for  our  inspection,  manipulators,  hieroglyphical 
characters  on  circular  plates  or  planeSj  or  rollers  through  which 
a  strip  of  puncturated  white  paper  is  passing,  and  wheels  in- 
numerable, and  a  complication  of  other  co-operating  agents ;  but 
to  the  uninitiated  the  whole. is  a  perplexing  mystery.  We  per- 
ceive externally  two  needles,  which  are  the  tongues  of  the  in- 
strument, and  tne  action  of  these  is  the  language  of  the  machine. 
The  operator,  with  a  message  in  writing  before  him,  places  his 
finger  on  a  lever,  and  by  compressing  and  relaxing  this,  the  me- 
dium of  correspondence  is  established.  Within  the  machine  are 
placed  other  needles  to  correspond  with  the  external  tongues, 
and  are  so  situated  that  the  South  Pole  of  one  and  the  I^orth 
Pole  of  the  other  are  in  the  same  position,  by  which  means  the 
influence  of  the  fluid  is  neutralized,  or,  rather,  the  acti9n  of  the 
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magnetism  upon  them.  They  are  kept  in  a  perpendicular  posi- 
tion, and  are  obedient  to  the  slightest  impulse  from  the  battery. 
The  inner  needle  is  suspended  within  a  multiplier,  which  inten- 
sifies the  power  of  the  electric  current  at  this  spot,  and  which 
deflects  the  needle  to  either  side  by  the  outward  movement  of 
the  handle  or  lever,  which  opens  or  closes  the  electro-magnetic 
circuit.  The  secret  of  working  the  apparatus  is  easily  acquired. 
The  art,  indeed,  in  malv  of  the  rural  districts,  is  principally  in 
the  hands  of  women ;  and  thouslEmds,  by  this  discovery  of  science, 
now  earn  livelihoods  at  the  electro^ machine,  who  otherwise  might 
be,  or  have  remained,  drudges  in  less  intellectual  employments. 


Art.  IT.— XAGXBTIC  BATTBIT  FOR  TBIE6BAPIIRS. 

4 

HtW  INVENTION  OF  MR.   CiL1lPENT£B — ^MAQNSTIC  BATTERY   PROPQSJED  ▲ND 
CLAIMED  A3   SUPERIOR   TO   THE  GALY^NIO  BATTERY. 

We  have,  on  several  occasions,  spoken  of  the  necessity  for 
improving  the  present  battery  arrangements  of  the  electric  tele- 
graphs of  America,  and  have  expressed  the  hope  that,  at  an  early 
day,  a  mode  would  be  devised  to  generate  electric  power,  con- 
summating the  purposes  at  reduced  expense. 

Various  plans  have  been  suggested,  and  many  experiments 
have  been  made,  and  some  have  apparently  proved  successful. 
Whether  or  not  they  would  answer  tne  purposes  of  telegraphing 
we  are  unable  to  say,  as  the  question  can  only  be  settled  by 
actual  application  in  the  premises. 

We  give  below  a  very  interesting  communication  from  Mr. 
Calvin  Carpenter,  of  Bhode  Island.  We  have  seen  his  battery, 
and  it  seemed  to  fully  sustain  all  the  gentleman  claims  for  it. 
It  is  worthy  of  trial ;  and  if  it  does  an&wer,  the  economy  in  its 
use  will  be  very  great.  We  hope  the  subject  will  be  well  con- 
sidered, 8(nd  the  merits  of  this,  as  well  as  all  other  plans,  have  a 
fair  and  practical  examination. 

The  plan  of  Mr.  Carpenter,  to  have  batteries  at  leading  points 
to  charge  a  range  of  lines,  of  course  we  consider  wholly  imprac- 
ticable. His  limited  acquaintance  with  the  management  and 
operation  of  lines  deprives  him  of  a  proper  basis  of  calcula- 
tion. It  is  not  economy  for  lines  to  operate  in  long  circuits ; 
and  the  plan  proposed  would  not  be  economy.  But  this  is  not 
a  material  point  in  the  consideration  of  the  subject  in  detail. 
If  these  batteries  do  answer,  it  would  be  a  great  saving  to  have 
them  at  every  office.    Once  supplied,  there  will  be  no  more  cost. 

While  we  wish  the  subject  of  batteries  to  be  fully  examined, 
we  do  not  recommend  the  abolishment  of  those  existing,  until 
there  is  a  certainty  of  success  in  those  which  may  be  substituted. 
Too  tnuch  care  cannot  be  taken  as  to  proper  electric  force ; 
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and  therefore  we  advise  the  obaeryance  of  caution,  and  holding 
&st  to  theOrove  series  until  another  is  invented  of  unquestion- 
able superiority. 

Protidsvck,  Martk  30M,  1854. 

Mb.  Tal.  p.  Shaffneb  : 

I 

Dear  Sir: — ^Your  letter  of  the  25th  inst,  in  answer  to  mine,  I 
have  received ; — ^please  receive  my  thanks  for  the  kindred  spirit 
which  you  manifest  in  relation  to  my  invention.  I  should  be 
very  much  pleased  to  have  a^vi^it  from  you. 

I  think  it  would  be  of  great  advantage  to  you  to  become 
better  acquainted  with  my  invention,  in  relation  to  its  applica- 
tion to  telegraphing.  You  may  be  sure  that  t^egraphing  is  to  be 
carried  on  through  the  agency  of  magneto-elect^city,  instead  of 
galvanic ;  and  if  a  cable  is  ever  laid  across  the  bed  of  the  Atlantic, 
it  will  require  the  magnetQ-electric  battery  to  furnish  the  electric 
current  for  telegraph  communication,  on  account  of  the  greater 
intensity  of  current  (which  can  be  developed  from  magnets, 
than  can  possibly  be  developed  from  any  arrangement  of  zinc 
and  acid  whatever^,  which  you  know  it  would  require  to  work  a 
long  line  without  intermediate  batteries. 

La  my  last  letter,  wherein  I  hinted '  at  the  mode  which  tele- 
graphing CQuld  be  carried  on,  by  the  magnetic  batteries  of  my 
invention,  to  a  better  advantage  than  with  the  galvanic  battery, 
I  would  like  to  call  the  attention  of  thorougngoing  practical 
telegraphers  in  relation  to  facts  which  must  be  necessarily  known, 
to  fairly  consider  the  adpptiou  of  my  new  battery  for  telegraph- 
ing purposes. 

Ist. — It  would  be  necessary  to  know  how  many  miles  of  tele- 
graph line  there  are  in  operation  in  the  United  States  in  each  of 
the  modes  of  telegraphing — viz.,  Morse's  and  House's ;  for  this 
would  determine  how  much  battery  power  would  be  required  for 
working  all  of  the  lines,  so  far  as  relates  to  the  line  circuits.  The 
number  of  Grove's  battery  cells  used  would  also  afford  a  com- 
parison by  which  to  determine  how  large  to  build  the  several 
magnetic  batteries  that  would  be  required  to  take  their  place. 
This  latter  method  would  probably  afford  a  more  correct  data 
in  connection  with  the  former,  than  could  be  obtained  any  other 
way,  because  the  House  lines  of  the  same  length  require  more 
battery  power  than  the  Morse  lines ;  therefore  it  would  be  ne- 
cessary to  know  the  given  number  of  cells  used  per  certain 
number  of  miles  for  each  system,  to  know  how  to  adapt  the 
magnetic  batteries  to  each  system. 

2d. — Jt  would  be  necessary  to  know  how  many  independent 
drcoits  of  telegraph  lines  there  are  in  the  United  States  under 
both  systems,  and  what  principal  cities  the  greatest  number  of 
the  whole  of  those  lines  emanate  froin ;  for  this  would  deter- 
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mine  how  many  batteries  iratdd  be  required,  and  irhat  places  to 
locate  them  in — ^whether  it  be  New- York,  Washington,  New- 
Orleans,  St.  Louis,  or  any  other  central  city  in  Uie  tjnited 
States.  Then  the  length  of  those  independent  circuits  ema- 
nating from  each  central  city  or  locality,  and  the  number  of  bat- 
tery cells  employed  for  each  circuit,  would  determine  the  size 
and  power  of  each  Qiagnetic  battery  for  eaeh  of  those  central 
localities. 

With  this  mformation,  I  could  at  onoe  calculate  the  cost  of 
furnishing  such  a  system  of  batteries  for  telegraphing  through- 
out the  United  States,  so  as  to  lay  before  those  pecuniarUy 
interested  in  telegraphing  the  merits  of  it  in  point  of  economy. 

I  could  also  determine  the  aggi^eg^te  amount  of  power  re- 
quired to  operate  those  batteries  to  develop  the  electric  current^ 
and  make  a  very  exact  estimate  of  the  whole  expense  required 
to  put  such  a  system  into  practical  operation.  There  are  a  great 
many  advantages  in  the  use  of  my  magnetic  batteries^  for  tele- 
graphing, that  cannot  be  had  on  Buy  conditions  in  the  use  of  the 
^nc  and  acid  battery.  The  point  developed  is  more  steady, 
constant,  and  uniform  in  its  power  than  the  eurrent  of  the  zinc 
battery ;  as  the  uniform  power  of  the  current  depends  upon 'the 
uniform  speed  with  whicn  the  battery  is  rotates ;  which  speed 
can  be  regulated  with  as  much  precision  as  a  dodc,  if  required, 
while  with  the  zinc  battery  the  curreut  becomes  weaker  ana 
weaker  as  the  add  loses  its  strength,  and  the  uniform  strength  of 
the  current  can  onlv  be  maintained  by  renewing  the  acid ;  which 
never  can  be  regulated  so  practicalljr  exact  as  the  current  deve- 
loped fix>m  my  battery.  This  point  is  of  great  practieal  import* 
anoe  in  tdegraphine,  to  always  nave  a  uniform  reliable  current  to 
d^>end  upon,  which  is  always  ready  (without  nursing  with  acid) 
to  use  when  the  lines  are  m  a  working  condition.  Then  the 
construction  of  my  batteries  is  so  simple,  that  the  only  caie 
required  to  keep  them  in  an  operating  condition  is  suofiy  to 
keep  the  journals  of  the  shaft  which  rotates  oiled,  as  this  is  the 
only  point  of  friction  and  wear  to  the  battery.  Consequendy, 
a  batteiy  well  constructed  would  last  any  number  of  years,  with 
no  other  repairs  than  to  renew  the  bo;s:e8  once  in  ten  or  twenty 
years.  This  little  expense,  together  with  the  power  neoessary 
to  rotate  them,  is  all  that  is  required,  over  and  above  the  first 
cost,  to  keep  them  in  operation  for  hundreds  of  years,  to  fiimish 
electric!^,  for  telegraphing ;  and,  in  comparison,  they  woald 
shed  their  streams  of  electricity  to  convey  human  intelli- 
gence to  all  parts  of  the  earth  for  the  purposes  of  man,  as  ^e 
sun  in  the  heavens  sheds  its  streams  of  liriit  and  heat  to  promote 
the  growth  of  vegetation,  and  inspire  lire  and  animaticm  to  the 
tenement  of  flesh  and  blood  which  human  intelligence  inhabits. 
The  magnetic  battery  is  weU  calculated  eveiy  way  to  take  the 
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phce  of  the  galvanic  batterj  to  fhrliish  eltetricitjr  for  telegraph 
pnrpoeea ;  and  it  is  bound  to  be  the  ioatrument  choseDy  both  in 
point  of  ntilitj  and  economy,  as  well  as  for  reldabilitj. 

AAer  obtaining  all  the  faete  and  iofinrmation  neceasarj  to  put 
this  system  of  mametic  batteries  into  oper^tkua  which  I  hare 
cited,  80  that  I  dkaK  be  etiabled  to  make  a  just  and  proper  esti* 
mate  of  the  ezpeoaa  required  to  oonstruot  and  put  into  practical 
operation  such  a  system,  and  for  which  information  I  beg  leare 
to  ask  for  your  coK>peratio8i  in  rendering  me  such  part  as  you 
laay  have,  I  have  m  eontemplatioa  a  |dan  for  puttang  into 
execution  the  project,  and  which  I  think,  with  proper  and  judi* 
cious  management^  will  be  the  best  method  to  adopt    The  posi- 
tion which  you  occupy  would  enable  you  to  become  one  or  the 
most  j>rominent  co-workers  in  accomplishing  this  great  project 
I  think,  Mr.  Shaffher,  you  will  consider  this  plan  politic,  and 
the  most  judidious  to  be  adopted.   It  will  be  opening  a  door  for 
increasing  the  profits  of  telegraphing,  and  cheapening  to  an 
enomftous  extent  the  expenditure.    For,  in  my  system  of  mag- 
netic batteries,  there  would  be  but  one  first  oost  K>r  at  least  two 
hundred  years ;  while  with  tiie  »nc  battery,  saying  nothing 
about  the  first  cost  of  the  platinum  used,  ana  omer  essentials, 
there  is  a  first  coat  for  zinc  three  or  four  times  a  year,  and  in 
some  cases  oftener,  which  would  in  a  few  years  overdo  many 
times  the  first  cost  of  the  mf^gnetic  batte^ries.    Therefore,  it  is 
obvious  that  the  magnetic  batteries,  as  a  substitute  for  the 
zinc  battery,  would  in  a  few  years  be  hundreds  of  thousands  of 
dollan  in  the  pockets  of  Telegraph  Companies ;  and  it  becomes 
a  question  of  momentous  importance  whether  the  magnetic  bat- 
tery shall  be  adopted  or  not    To  say  it  Axsll  be  adopted,  is 
speaking  for  the  1>^  interests  of  all  woo  are  engaged  in  tele- 
graphing.   The  zinc  batt^  has  had  its  day,  now  let  it  be  cast 
asii^  and  abandoned  in  toto  for  telegraph  purposes.    Let  the 
magnetic  battery  take  its  place ;  it  is  adequate  to  the  task  in 
every  instance.    Notonly  on  line  circuits,  but  local  circuits  used 
in  the  Morse  system,  can  be  beautifully  worked  with  a  small 
magnetic  battery  attached  directly  to  the  register,  and  run  by 
the  same  weight  which  operates  tne  register. 

There  is  no  longer  any  need  of  the  zinc  battery  for  telegraph- 
ing after  a  full  supply  of  magnetic  batteries  to  take  its  place. 

I  feel  that  it  is  possible  to  lay  a  cable  across  the  bed  of  the 
Atlantic,  which  will  permit  ihe  transmission  of  electricity 
throngh  the  bowels  of  the  mighty  deep,  for  telegraph  purposes. 
If  the  conditbn  of  the  bed  of  the  ocean  between  Newfoundland 
and  Ireland  is,  as  Lieut  Maury  represents,  a  plateau  fi*om 
fifteen  hundred  to  two  thousand  fathoms  in  depth,  and  at  the 
bottom  as  calm  as  a  mill-pond,  there  is  no  reason  why  it  could 
not  be  accomplished ;  and  th^  is  no  reason,  if  such  a  line  of 
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communioatioii  be  establisBed^  that  it  may  not  be  filled  with  the 
lightning  from  a  magnetic  battery  locatedf  one  at  each  end  of  the 
line,  sufficient  to  operate  the  beautiful  and  sensitiye  instrument 
of  Professor  Morse's  invention,  and  thereby  bring  Europe  and 
America  within  speaking  distance  of  each  other ;  so  that  the 
thoughts  of  two  great  divisions  of  human  beings,  thousands  of 
miles  apart,  shall  be  interchanged  with  each  other  as  though 
space  did  not  intervene, 

I  will  write  to  you  again  at  another  time,  when  I  will  give 
you  some  description  of  my  new  battery,  and  the  ends  which  I 
claim  to  accomplish  when  I  shall  have  completed  my  inventioB. 

Very  truly,  yours, 

Calvin  Cakpenter,  Jr. 


^^^V^S^^^^^^^N^^^^^^^^^i^^^^^^^^^* 


Art.  T.— AN  ElEmUG  TELEGRAPH  AK01JN9  THE  VORLD.* 

A  CABLE  ACROea  THE  ATLANTIC  OCEAN---THE  CABLES  IN  EUROPE — ^A  LIMB 
ACROSS  BEHRINO'b   STRAXTS— THE  GIRDLE  AROUND 
THE  OLOBS  CONSIDERED. 

"  The  project  of  establishing  a  telegraphic  communication  all 
round  the  globe  is  one  upon  which  public  attention  on  both 
sides  of  the  Atlantic  is  fixed  with  growing  interest,  and  which 
will  cease  to  be  considered  impracticable  as  soon  as  no  other 
difficulty  remains  than  such  as  may  be  overcome  by  the  union 
of  science,  industrv,  and  capital.    The  remarkable  progress  of 
the  present  age,  which  has  oeen  brought  about  by  the  harmo- 
nious combination  of  these  three  mighty  agencies,  leaves  little 
room  for  doubt  as  to  the  ultimate  accomplishment  of  the  project 
It  is  only  a  question  of  time.    Sooner  or  later,  we  may  rest  as- 
sured, the  world  will  be  ^rt  round  with  an  electric  wire,  by 
means  of  which  all  the  principal  cities  and  courts,  as  well  as  ail 
the  chief  seats  of  commerce  and  homes  of  science,  will  be  indis- 
solubly  united.    What  has  been  effiscted  within  the  recollection 
of  many,  renders  this  glorious  consummation  quite  within  the 
bounds  of  possibility,    rublic  opinion,  enlightened  and  encour- 
aged by  the  past  achievements  of  human  industry  and  skill, 
will  ere  long  believe  in  the  feasibility  of  the  grand  project,  and 
call  for  its  execution,  though  the  conviction  is  not  yet  so  widely 
spread  and  so  firmly  established  as  could  be  desired.     The  pro- 
ject is,  however,  already  looked  upon  by  many  as  an  inevitable 
result  of  the  numerous  lines  of  steamboat  communication  which 
span  the  world,  and  the  innumerable  railways  with  which  every 
country  is  now  interlaced.     Both  in  America  and  Europe  the 
prevalent  idea  appears  to  be,  that  the  next  step  towards  the  re- 
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alization  of  the  mighty  scheme  must  be  a  submarine  telegraph 
across  the  Atlantic  And  the  history  of  past  efforts  shows  that 
there  is  reason  in  this.  The  first  short  Ime  of  communication 
across  the  English  Channel  has,  after  some  little  interruption 
arising  from  accident,  been  made  to  work  well ;  a  second  at- 
tempt, on  a  larger  scale,  to  connect  England  and  Ireland,  has 
proved  equally  successful,  in  spite  of  similar  obstacles  at  first ; 
and  the  third  line,  which  was  laid  down  last  summer  between 
Doverand  Ostend,  is  alsoin  full  operation.  These  successes  have 
convineed  many  that  a  submarine  telegraph  may  be  laid  down 
across  the  Atlantic,  connecting  Halifax  with  the  most  westerly 
promontory  of  Ireland. 

Another  circumstance  also  requires  to  be  taken  into  account 
in  connection  with  this  subject  A  wire  laid  down  across  the 
Atlantic  could  only  serve  for  the  conveyance  of  communica- 
tioDs  to  and  from  two  points  at  a  distance  of  2,000  miles  apart. 
At  no  intermediate  point  could  messages  be  received  or  dis- 
patched. Along  the  whole  line  no  accessory  advantages  could 
08  reaped.  It  would  be  like  an  extra  line  of  railway  from  New- 
York  to  Boston,  without  any  intermediate  station. 

There  is,  however,  a  course  round  the  globe  by  which  both 
the  danger  of  interruption  from  one  cause  or  another,  and  the 
useless  expense  attendant  upon  a  submarine  telegraph  across  the 
Atlantic,  might  be  avoided.     The  government  or  people  of  the 
United  States  will  soon  extend  the  main  line  of  their  telegraph, 
via  California,  to  Oregon.     On  the  other  hand,  the  telegraphic 
lines  of  Europe  stretcn  towards  the  East  nearly  as  far  as  the 
Uralian  mountains.     The  necessity  of  a  speedy  communica- 
tion with   her  Asiatic  provinces  will  soon  induce  Russia  to 
extend  the  line  of  telegraph  in  this  direction.    Certainly  she 
will,  for  her  own   ends,  carry  it   quite  up   to  the  Uralian 
mountains.     The  whole  of  the  territory  between  this  point 
and  California  is  in  possession  of  the  United  States,  Great 
Britain,  and  Bussia.    It  would  not  be  necessary  to  ask  a  right 
of  way  for  the  telegraphic  wire  from  any  other  govemmept  bcr 
tween  these  two  distant  extremities.    Why,  then,  should  not  a 
combination  be  entered  into  for  the  establishment  of  a  line  across 
Behring's  Straits?    What  physical  or  pecuniary  difficulty  could 
there  be  in  suph  an  undertaking  which  these  three  powers  might 
not  easily  overcome,  if  united?     Is  the  mere  distance  to  be 
considered  an  insuperable  difficulty  ?    Telegraphic  wires  have  al- 
ready been  established  along  a  greater  distance  among  ourselves, 
and  that  too  by  a  private  company,  through  a  country  with  few 
large  cities  to  encourage  such  a  project.    Ought  there  to  be  any 
diifioollj  about  stretching  a  line  across  Behring's  Straits  ?    They 
are  reckoned  to  be  not  more  than  thirty  or  forty  English  miles  in 
breadth,  with  two  or  three  islands  between,  which  might  serve  as 
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intermediate  stations,  and  would  leave  no  gn^ter  width  of  water 
than  that  between  Dover  and  Oalais.  The  BosGnan  ^yemment 
might  easily  keep  a  watch  upon  the  part  of  the  fine  m  lis  domi- 
nions ;  ana  the  governments  of  the  United  States  and  Great 
Britain  might  do  the  same  in  their  respective  tenritories.  Any 
damage  done  by  accident  to  any  part  of  the  line  might  be  as  easily 
repaired  as  if  it  had  happened  between  New-x ork  and  Al- 
bany. Hence  this  route  would  always  be  free  from  auch 
dangers  as  would  constantly  threaten  a  line  ecmneotinff  Hali&x 
with  the  Irish  coast.  This  is  a  great  advantege ;  and  besides, 
a  line  from  St.  Petersburg  to  San  Franeisco  would  establish  a 
connection  between  two  important  places.  The  telegraph  would 
pass  through  all  the  principal  provincial  towns  between  the 
capital  and  Behring's  Straits,  ana  would  doubtless  be  daily  em- 
ployed for  forwarding  government  dispatehes  to  and  firo.  On 
the  Continent  of  North  America  an  important  commanication 
would  be  kept  up  between  Behring's  Straits  and  San  Frandsoo, 
leading  to  a  large  increase  of  mercantile  and  other  intercourse. 
Over  all  this  vast  space  would  the  telegraph  be  usefolly  em- 

Sloyed  in  many  ways  by  the  two  governments  of  the  United 
tates  and  Great  Britain.  It  would  pass  through  the  British 
possessions  in  North  America,  including  the  Hudson's  Bay  dis- 
trict, and  become  a  most  valuable  means  here  of  forwarding 
mercantile  communications  to  England,  as  well  as  along  the 
coast  from  one  station  to  another.  Stations  would  also  be  formed 
on  the  borders  of  the  lakes,  for  the  conveyance  of  messages  and 
news  from  the  British  vessels  which  ply  in  these  waters.  The 
great  whale-fishing  interest,  which  carries  on  its  operations  in  the 
north,  would  also  derive  much  advantage  from  this  part  of  the 
line.  During  the  years  1849  and  1860,  as  many  as  199  of  our 
whalers  passed  Behring's  Straits,  with  a  larger  number  of  men 
on  board  than  is  usually  employed  by  the  whole  marine  of  our 
country ;  and  during  the  same  period  the  total  value  of  oil  pro- 
cured amounted  to  somewhere  about  three  millions  and  a  naif 
sterling.  It  is  needless  to  say  how  greatly  so  numerous  a  body 
of  men,  exposed  to  all  sorts  of  dangers,  would  be  benefited  by  an 
instant  communication  between  Behring's  Straite  and  San 
Francisco. 

Thus,  a  telegraph  between  San  Francisco  and  St.  Petersburg 
would  be  the  medium  of  numerous  communications  to  and  frx>ni 
all  intermediate  points,  in  addition  to  those  which  could  be  con* 
veyed  by  a  submarine  line  across  the  Atlantic.  And  it  is  eas^ 
to  see  that  it  might  soon  become  a  main  line  of  telegrapfaio 
communication  all  round  the  habitable  globe ;  ibr,  having  con- 
nected  two  places  separated  by  so  vast  a  space  and  such  a  va- 
riety of  apparently  insurmountable  obstacles,  it  would  be  a 
matter  of  comparatively  little  difficulty  to  carry  on  lines  from 
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Peteraburg  to  all  die  principal  cities  of  Europe.  In  time, 
branches  might  be  extended  over  the  civilized  regions  of 
Asia^  the  vast  territory  of  India,  and  ultimately  even  to  the  in- 
hospitable empire  of  China. 

Bj  some  one  of  these  methods  we  cannot  but  think  the  idea 
of  an  electric  telegraph  round  the  world  might  be  reduced  to 
piactioe,  and  thus  a  ereat  system  of  international  intercourse, 
earned  on  with  aU  the  rapidity  of  thought  itself  miffht  ulti- 
matolj  pervade  the  whole  earth,  oanishing  discord,  and  bringing 
about  tnat  happy  millennium  of  universal  peace  and  proeperi^ 
finr  which  humanity  is  ever  sighing." 
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F.  O.  J.  SICITH  vs.  H.  B.  ELY,  HENBT  O^BISLLT,  d  ol 
Decision  wot  rendered  February,  1854. 

Thts  suit  reached  the  United  States  Supreme  Court  fix)m  the 
Circuit  Court  for  the  District  of  Ohio,  on  a  division  of  opinion 
of  the  Judges  therein.  The  case  originated  on  an  apphcation 
for  an  injunction  by  F.  0.  J.  Smith,  representing  Morse  patents 
for  the  American  Electro-Ma^etic  Telegraphs,  against  Henry 
O'Bielly  and  associates,  requiring  the  said  defendants  to  desist 
from  the  use  of  the  Morse  patents,  on  the  lines  built  by  said 
O'Eielly,  under  his  contract  with  Morse  of  1845.  The  case  was 
aigued  below  fully,  and  the  two  judges  presiding  differed  in 
opinion  on  some  points  at  issue;  this  non-agreement  placed  it 
in  the  Supreme  Court  for  a  decision  in  the  premises.  The  case 
involved  all  the  points  that  were  in  the  case  from  Kentucky, 
and  tbis  decision  refers  to  that  case  for  further  particulars. 

The  cause  was  ably  argued  in  the  Circuit  Court,  and  for  this 
and  other  reasons,  the  Supreme  Court  denied  the  defendants  the 
privilege  of  re-arguing  it  before  that  body.  The  counsel  for  the 
aefendants  presumed  they  had  some  technical  advantage  of  ihe 
plaintifl^  in  the  pleadings,  and  therefore  hoped  to  re-argue  the 
case;  but  the  Chief  Justice  very  justly  rebuked  that  disposition 
of  the  counsel,  which  will  be  seen  in  the  latter  part  of  tne  deci- 
sion. We  presume  it  will  have  a  good  effect  upon  members  of 
that  bar,  deterring  them  in  future  from  seeking  the  technical 
advantage  of  justice  within  the  pale  of  that  sacred  temple.  We 
did  intend  to  give  a  definition  of  the  legal  terms  in  the  decision, 
but  in  order  to  do  that  we  should  have  to  extend  our  number 
to  several  hundred  pages.  We  therefore  give  it  without  any 
further  remarks.  Dditob. 
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Mr.  Chief  Justice  Tanby  delivered  the  opinion  of  the 
Court. 

The  plaintiff  in  error  is  the  assignee,  within  a  cjertain  tract  of 
country,  of  the  two  patents  granted  to  Morse  for  his  Electro- 
Magnetic  Telegraph — one  in  1840,  and  the  other  in  1846,  and 
both  re-issued  in  1848.  And  this  action  was  brought  in  the 
Circuit  Court  for  the  District  of  Ohio  for  infringements  of  both 
of  these  patents,  within  the  limits  assigned  to  the  plaintiff. 

The  defendants  did  not  proceed  in  their  defence  in  the  man- 
ner authorized  by  the  act  of  Congress,  but  pleaded  the  general 
issue,  and  seventeen  special  pleas.  Upon  some  of  these  pleas 
issue  was  joined,  and  others  were  demurred  to ;  and  upon  the 
argument  of  the  demurrers,  the  judges  of  the  Court  were  divid- 
ed in  opinion  on  the  following  questions,  which  they  have  certi- 
fied for  decision  to  this  Court : — 

I.  Upon  the  demurrer  to  the  sixth  and  seventh  pleas,  respect- 
ively, whether  the  said  letters  patent  to  the  said  Morse  we  void, 
for  the  reason  that  the  same  do  not  on  their  face  respectively 
express  that  they  are  to  run  for  fourteen  years  from  the  date  of 
the  patent  issued  to  said  Morse  in  the  kingdom  of  France. 

IT.  Whether  upon  the  demurrer  to  the  eighth,  ninth,  and 
eighteenth  pleas,  said  letters  t)atent  to  said  Morse  assume,  as  to 
the  matter  alleged  in  said  eignteenth  plea,  to  patent  a  principle, 
or  a  thing  which  is  not  an  art,  machine,  manufacture,  or  com- 
position  of  matter,  or  any  improvement  on  any  art,  machine, 
manufacture,  or  composition  of  matter ;  and  if  so,  whether,  and 
to  what  extent,  said  letters  patent,  or  anv  part  thereof  are  void 
in  consequence  thereof;  and  also  whether  said  pleas  are  bad, 
respectively,  for  the  reason  that  they  assume  to  answer  certain 
material  and  substantial  parts  of  the  plaintiff's  claim,  without 
averring  that  there  are  no  other  material  and  substantial  parts 
embraced  in  his  claim,  which  can  be  distinguished  from  the 
other  parts  averred  to  be  so  claimed  without  right,  and  on 
which  ne  would  be  entitled  to  recover. 

Hi  Whether,  upon  the  demurrers  to  the  fourteenth  and 
fifteenth  pleas,  said  patent,  issued  April  11th,  1846,  and  re-issu- 
ed June  18,  1848,  is  void ;  and  if  so,  to  what  extent ;  for  the 
reason  that  it  embraces  as  a  material  and  substantial  part  there- 
of, a  material  and  substantial  part  of  a  former  patent  issued  to 
said  Morse. 

IV.  Whether  upon  the  demurrers  to  the  eighth,  ninth,  four- 
teenth, and  fifteenth  pleas,  said  letters  patent  issued  to  said 
Morse  are  void,  for  the  reason,  as  averred  in  said  pleas,  that  he 
was  not  the  original  and  first  inventor  of  the  several  matters  in 
said  pleas  respectively  set  forth ;  but  the  same  had  been,  prior 
to  said  invention  by  said  Morse,  known  and  used  in  a  foreign 
country. 
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The  questions  certified,  so  far  as  they  aiFect  the  merits  of  the 
case,  have  all  been  substantially  decided  in  the  case  of  Morse 
and  others  vs,  O^Rielly  and  others  at  the  present  term.  But 
several  questions  are  presented  by  the  certificate  upon  the  con- 
struction of  the  pleas  and  the  extent  of  the  admissions  made  by 
the  demurrers,  and  the  legal  effect  of  such  admissions  upon  the 
plaintiff's  right  of  action. 

In  relation  to  the  Questions  which  go  to  the  merits,  as  they 
have  been  already  fully  heard  and  decided  in  the  case  above 
mentioned,  they  are  ncft  open  for  argument  in  this  case.  And  it 
would  be  an  useless  and  fruitless  consumption  of  time  to^  hear 
an  argument  upon  the  technical  questions  alone.  For,  however 
the  points  of  special  pleading  might  be  ruled  by  this  CJourt, 
ihey  oould  have  no  material  influence  on  the  ultimate  decision 
of  the  case.  Because  if  it  is  found  that  errors  in  pleading  have 
been  committed  by  either  party  injurious  to  his  rights,  an 
opportunity  ought  and  woula  certainly  be  afforded  him  to  cor- 
rect them  in  some  subsequent  proceeding,  so  as  to  bring  the 
real  points  in  controversy  fairly  before  the  Court 

For  these  reasons,  the  motion  of  the  counsel  for  the  defendants 
for  leave  to  argue  the  points  certified  is  overmled,  and  the  case 
remanded  to  the  Circuit  Court 

Under  such  circumstances,  we  deem  it  proper  to  remand  the 
case  without  argument  to  the  Circuit  Court  for  the  District  of 
Ohio,  where  either  party  may  amend  his  pleadings,  and  where 
the  defendants,  if  they  can  distinguish  their  case  from  that 
above  mentioned,  will  have  an  opportunity  of  being  heard. 
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Art.  TU.— A  NEW  TELEGRAPH  BATTEKY. 

TBK  XLCMINTS  Ot  THE  OROYK,  DAKIXLL,   AND  SBfSK  BATTEHIES — THEIR  RX- 
SPECnrX  POWERS-^BATTBRT  OF  QUAKTITY  AHD  0»  IH- 
TEMSITT — A  NEW  BATTEKT  PROPOSED. 


Br  CsARLES  T.  Chester. 

The  battery  has  not  received  from  telegraphers  the  attention 
due  to  its  importance  as  generator  of  electrical  power — that  foun- 
tain-head of  the  subtle  fluid,  which  courses  over  wires,  and 
animates  our  machinery.  Innumerable  varieties  of  instruments, 
insulators  and  conductors,  have  been  tested,  and  improvements 
are  being  constantly  made  upon  them ;  but  the  battery  now 
generally  used  is  the  same  that  was  employed  during  the  in- 
fency  of  the  telegraph  enterprise.  Its  power  and  general  reli* 
ability  have  made  its  friends  lose  sight  of  the  fact  that  its  expense 
is  altogether  disproportioned  to  the  work  it  accomplishes.    It  is 
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troublesome,  unliealthj,  and  inconstant^  lequiring  fieqaent  at- 
tention and  renewal. 

My  attention  was  called,  some  years  sinoe,  to  the  great  waste 
of  battery  power,  and  to  the  means  of  preventing  it  From 
many  experiments,  I  was  led  to  infer  tliat  the  amount  of  eleo- 
tricity  used  on  lines  was  exceedingly  small,  and  that  the  great 
consumption  of  battery  material  was  due  to  some  other  cause 
than  the  demands  of  the  line,  and  that  if  a  perfect  battery  could 
be  constructed  this  &ct  would  be  proved.  In  submittmg  the 
battery  that  is  the  subject  of  the  present  sketch  to  the  most  so- 
vere  practical  tests,  these  ideas  have  been  entirely  sustained. 

Without  entering  upon  SiXij  history  of  the  fbrnas  of  galvanic 
batteries  used  in  the  early  history  of  electrical  scienoe,  I  will 
briefly  describe  those  now  used  for  telegraph  purposes  in  the 
United  States,  premising  a  notice  of  the  principle  on  which  they 
all  generate  the  electric  current  They  all  demand  the  presence 
of  two  metals  and  an  exciting  fluid-*one  metal  acted  upon  by 
the  fluid,  the  other  ne^tive  to  its  .influenccii  Place  in  a  tum- 
bler containing  an  exciting  fluid|  say  sulphuric  acid  and  water, 
two  metallic  plates,  zinc  and  platina^  Upon  touching  these 
plates  together,  an  electrical  current  passes  £rom  one  to  the 
other,  and  through  the  fluid.  The  water  is  resolved  into  its  two 
elements — oxygen  going  to  the  zinc,  forming  oxide  of  zinc,  and 
hydrogen  to  the  platina,  and  thrown  off  in  bubbles  of  gas.  In 
all  galvanic  batteries  this  same  decomposition  must  take  place. 
The  oxygen  of  the  water  going  to  the  zinc,  and  its  hydrog^ 
being  disposed  of  at  the  platina  plate,  or  its  substitute  or  equiva- 
lent. Upon  the  different  modes  of  disposing  of  the  hydrogen 
thus  set  n:ee  depends  one  imp(»'tant  dement  of  power  in  bat- 
teries. I  say  one  element  of  power.  They  may  possess  the 
power  due  to  quantity  or  intensity.  The  quantity  of  electricity 
devdoped  by  any  galvanic  battery  depends  practically  upon  the 
size  of  the  plates  used.  The  intensity  is  the  force  with  which 
this  quantity  is  brought  to  bear  upon  anything  to  produce  a 
given  result — ^its  energy  in  overcoming  obstacles,  impediments 
to  the  free  passage  of  the  electric  eurrent.  And  this  intensity 
is  generally  acquired  by  increasing  the  number  of  cells,  and  is 
proportioned  to  that  numeri<Ml  increase. 

I  will  now  briefly  describe  the  construction  and  operation^ 
the  anatomy  and  physiology,  of  the  three  batteries  that  have 
been  used  on  telegraph  lines,  with  particular  reference  to  show* 
ing  the  different  moaes  adopted  to  dispose  of  the  element  hy- 
drogen. In  Grove's  battery,  a  tumbler  nolds  a  dilute  sulphurio 
acia ;  within  this  stands  the  zinc  cylinder ;  within  the  zinc  a 
porous  cup,  holding  nitric  acid,  into  which  dips  a  slip  of  platina. 
In  this  arrangement,  the  l\ydrogen  of  the  deoomposea  water 
enters  the  niti^  add  cell,  decomposes  sa  equivalent  of  the  acid^ 
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fenntiig  water  with  one  ^qxdvalent  of  ltd  oxygen,  while  deatox- 
ide  of  nitiogen  is  given  out  as  a  gas,  and,  ooming  in  contact 
with  the  air,  ifr  oonyerted  into  nitrous  acid  fumes.  Thus,  hy- 
drogen is  absorbed,  as  it  were,  by  the  nitric  acid,  and  the  bat- 
tery is  efficient  or  intense  in  proportion  to  the  strength  of  the 
nitric  add.  lu  Daniell's  battery,  a  cylinder  of  copper  is  im- 
xneised  in  a  solution  of  sulphate  of  copper.  Within  the  copper 
cylinder  is  a  porous  cup,  and  within  the  porous  cup  a  very  weak 
sulphuric  acid,  into  which  a  cylinder  or  einc  is  immersed.  In 
this  battery,  the  hydrogen  from  the  decomposed  water  unites 
with  the  oxygen  al  the  decomposed  oxide  of  copper,  forming 
therewith  water,  while  metallic  copp^  is  deposited  upon  the 
copper  cylinder.  In  this  operation,  hydrogen  is  absorbed,  as  it 
were,  by  the  sulphate  of  copper,  and  the  stronger  the  solution  of 
sulphate  of  copper,  the  greater  is  its  absorbing  capacity,  and,  as 
in  UTove's,  the  battery  is  efficient  and  intense  in  proportion  to 
the  strength  of  this  absorbing  agent ;  and  here  is  to  be  found 
the  source  of  the  superior  constancy  of  this  arrangement  over 
Grove's.  The  sulphate  of  copper  solution  acquires  its  greatest 
absorbing  capacity  when  it  is  a  saturated  solution,  ifow,  bjr 
keeping  up  this  saturation,  the  strength  is  sustained,  and  this  is 
aecomplisned  by  keeping  a  constant  extra  supply  of  crystals  in 
the  salphate  cell.  In  Smee's  battery  only  one  solution  is  used, 
dilute  sulphuric  acid,  and  into  this  both  plates  of  the  batt^ 
dip.  They  are  zinc  and  platinized  silver,  or  platina.  The  em* 
oieney  of  wis  battery  depends  hpon  the  peculiar  platina  coating 
of  the  negative  phtte,  which  enables  it  to  throw  off  hydrogen 
easily  in  the  form  of  gas.  The  better  this  surjhce,  the  more  in* 
tense  the  battery. 

Since,  then,  the  intensity  of  all  forms  of  galvanic  batteries  de- 
pends upon  the  ease  with  which  the  hydrogen  of  the  decom- 
posed water  is  disposed  of,  their  efficiency  is  lost  when  from  any 
cause  this  theoretical   consideration  is  neglected.      Allow  a 
€kt>ve's  battery  to  retnain  up  a  few  days  without  any  renewal, 
and  then  join  the  poles  by  a  ^ood  conductor  and  short  circuit, 
and  you  tfill  hear  a  violent  hissing  within  the  porous  cups,  and 
notice  bubbles  of  gas  clinging  to  the  platina  i(»l.    This  is  due 
*  to  the  fact,  that  the  nitric  acid,  having  Deen  weakened,  ceases  to 
act  as  an  absorbent  of  hydrogen,  and  the  gas  is  thrown  off. 
Gease  feeding  a  Daniell's  battery  Mfith  crystals  of  sulphate  of  cop* 
per,  and  its  strength  goes,  because  there  is  nothing  to  absorb 
the  hydrogen,  and  a  common  old  form  of  copper  and  zinc  bat- 
tefry  might  just  as  well  be  substituted  at  once.    These  facts  are 
well  enough  known  practically  to  all  who  take  care  of  telegraph 
botteriesw 

A  battery's  quantify,  then,  depends  on  the  size  of  its  plates^ 
Its  tnimsify  upon  the  number  of  cells,  and  the  ease  oi  hydrogen 
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absorption.    The  minute  quantity  necessarj  to  work  the  sensi- 
tive magnets  of  a  telegraph  line  is  not  generally  understood, 
although  on  some  lines  the  same  battery  is  used  to  generate  the 
current  for  very  many  different  and  di  verging  li  nes.  I  have  worked 
a  telegraph  line  of  eighty  miles  with  a  battery  exposing  plates 
abou];  one  quarter  of  a  square  inch  in  surface.    Probably  the 
present  telegraph  battery  could,  if  properly  constructed,  work 
well  if  only  one  fortieth  of  its  present  size.     The  local  circuit, 
however,  requires  a  large  quantity.     The  quantity  is  propor- 
tioned to  the  volume  of  hydrogen  liberated  or  absorbed  in  any 
form  of  battery  that  liberates  hydrogen.    It  is  easy  to  measure 
this  quantitv.    If  the  battery  is  thrown  into  the  local  circuit, 
violent  ebullition  ensues ;  the  platina  plate  is  covered  with  a 
cloud  of  gas ;  but  in  the  main  circuit  not  the  minutest  bubble 
can  be  detected  for  many  minutes ;  and  this  is  true  on  a  com- 
paratively short  line,  embracing  only  two  relay  magnets  and  a 
lew  miles  of  wire.    These  facts  lead  us  to  the  inquiry,  What 
is  the  real  cause  of  the  immense  decrease  of  power  in  ordinary 
telegraph  batteries,  and  the  immense  consumption  of  material  to 
supply  this  very  feeble  quantity  current  ?    The  quantity,  that 
should  be  drawn  from  the  use  of  the  battery  force  consumed 
during  one  year,  would,  if  properly  economized,  suffice  for  the 
working  of  our  lines  at  least  two  hundred  years.  This  assertion 
can  be  easily  proved.    A  former  number  of  the  Telegraph 
CoMPAKiON  gives  as  an  estimate  of  the  average  durability  of 
Grove's  battery :  zincs,  three  motths.  Say  thev  last  six  months, 
tiien  half  a  pound  of  zinc  a  month  is  consumea,  with  its  equiva- 
lent of  expensive  acids.    In  another  form  of  battery,  however, 
during  one  week's  use,  supplying  the  current  upon  one  of  the 
wires  from  New- York  to  JBoston,  a  zinc  was  found  to  have  lost 
but  six  grains.      At  this  rate,  one  pound  would  last  about 
twenty  years.    Other  experiments,  carried  on  through  twenty- 
two  months,  confirm  thi^  astonishing  result    With  only  ordfi- 
nary  care,  and  on  very  active  service,  they  have  been  in  use 
constantly  twenty  months,  and  yet  in  fine  order,  and  ready  for 
another  year's  work.    The  question  again  comes  up,  whenoe 
the  great  consumption  in  ordinary  batteries  ?    It  is  cniefiy  due 
to  heal  action.   In  the  construction  of  Grove's  battery,  two  acids 
are  used,  separated  by  a  porous  vessel.    The  nitric  acid  passes 
through  this,  and  corrodes  not  only  the  zinc,  but  also  the  mer- 
cury.   The  sulphuric  acid  also  passes  into  the  nitric  cell,  weak- 
ening that  acid,  and  making  it  incapable  of  absorbing  hydrogen. 
After  a  time,  the  two  acids  become  completely  mixed.     Nor  is 
this  all.     The  zincs  touch  the  porous  cups,  the  flange  of  tlie 
cups  is  covered  with  acid.    The  arms  of  the  zincs  frequenti  v 
come  in  contact  with  the  cups,  and  so,  a  cross-fire  in  each  cell, 
a  little  separate  current  in  each  tumbler  is  set  up,  destroying 
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the  battery,  atid  opposing  the  main  current.  In  DanielPs  the 
effects  are  analogous;  but  rather  worse,  as  the  cells  are  so 
large,  and  copper  commences  forming  on  the  porous  cup  thirty- 
six  hours  after  the  battery  has  been  at  work,  destroying  its 
structure,  increasing  local  action  by  freer  percolation,  and  mak- 
ing it  ruinously  fragUe. 

In  Smee's  arrangement,  the  wooden  supports  become  saturated 
with  moisture,  from  the  creeping  up  of  the  acid  salts,  and  cross- 
fire is  soon  set  up,  rapidly  destroying  the  zincs.  Another  diffi- 
culty, only  partially  remedied,  is  incident  to  telegraph  batteries. 
The  inside  of  the  glass  becomes  covered  with  moisture,  forming 
a  slight  external  connection  from  cell  to  cell.  To  test  the  de- 
crease of  power  from  local  action  and  the  relative  intensity  of 
various  batteries,  an  electro-dynameter  was  used,  so  constructed 
as  to  show  by  degrees  on  dials  the  force  of  powerful  electric 
currents.  This  instrument  was  applied  to  Grove's  battvy  the 
instant  it  was  set  up  with  ftesh  acids,  again  after  twenty-four 
hours,  and  afl^r  two  and  four  days.  The  results  were  very  varia- 
ble. This  battery  is  most  in  tense  immediately  afl«r  it  is  set  up.  It 
declines  very  rapidly  at  first ;  then,  after  twenty-four  hours,  more 
slowly ;  but,  at  the  end  of  four  days,  it  generally  dies  off  very 
suddenly.  But  the  number  of  cups  in  the  series  affect  these  re- 
sults very  sensibly,  since  a  series  of  eight  or  ten  will  take  three 
times  as  long  to  lose  bne-half  their  force  as  a  series  of  fifty.  The 
figures  below  show  the  power  of  the  current  at  different  times, 
and  represent  the  degrees  upon  the  dynameter  scale. 


Number  of  ( 

Caps. 

Fresh. 

Two  days. 

Three  days. 

10 

86° 

25° 

18° 

20 

66° 

41° 

28°  30' 

80 

71° 

49°   . 

29° 

40 

85° 

58° 

87° 

50 

95° 

67° 

47° 

But  it  is  impossible  to  say  what  is  to  be  the  strength  of  the 
battery,  afticr  a  certain  time ;  and  two  batteries  cannot  be  de- 
pended upon  to  give  the  same  results ;  at  least,  I  have  found 
the  most  unequal  power  from  different  batteries  that  should  have 
performed  equally  well. 

I  now  pass  to  a  consideration  of  a  new  form  of  battery,  for 
which  a  j>atent  was  applied  for  by  the  writer  of  this  article, 
February  lOtb,  1864.  This  battery,  while  it  does  away  entirely 
with  local  action,  employs  the  cheapest  materials  and  the  most 
convenient  arrangement  of  parts.  Its  cells  are  large,  of  strong 
glass,  and  they  are  insulated  from  the  shelves  by  a  partial  coat-  ■ 
ing  with  electrophorus.  Its  metals  are  amalgamated  zinc  and 
a  peculiar  platinized  and  peculia.rly  insulated  plate,  the  result  of 
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much  stndj  and  experiment  The  plates  are  siqypoirted  by 
metal  clamps  and  thoronghly  insulatod  w ood.  The  ooDstmctioii 
is  such  as  to  secure  perfectly  against  any  oroes^fire.  The  plates 
can  be  removed  and  cleaned  separately,  without  stopping  tbe 
working  of  the  battery.  Tbe  solution  used  to  excite  it  is  a 
dilute  sulphuric  acid.  How  free  it  is  from  local  aetioa  may  be 
inferred  from  the  fsust,  that  it  has  been  in  aKurtant  use  finr  five 
months  without  being  taken  down,  and  that  the  zincs  last  suoh 
an  unprecedented  time.  The  relative  cost  of  working  these 
three  batteries,  without  taking  local  action  into  oonsideratioB. 
supposing  each  equally  free  from  local  action,  is  as  foUows ;  ana 
the  estimate  is  made  up  from  actual  experiment,  by  computing 
the  destruction  of  battery  material  in  each,  necessary  to  aooon- 
pliah  a  given  equal  amount  of  work — say  the  deposition  of  a 
po^nd  of  silver  in  the  decomposition  trough.  To  accomplish 
this,  Grove's  consame&— 

1^  pounds  nitric  acid,  at  12c.  ...    18  cents. 

1|  pounds  zinc,  at  lOc 12^  " 

1  pound  sulphuric  acid 2    '' 


Daniell's  consumes-^ 


82^  cents. 


4  pounds  sulphate  copper,  at  lie.     .    44  cents. 
1|  pounds  zinc *    •    •    16    " 

1  pound  sulphuric  acid 2    ^' 

61  cents. 
The  new  battery — 

1^  pounds  zinc 15  cents. 

5  pounds  sulphuric  acid     ....      6    ^^ 

21  cents. 

Such  is  the  ratio  of  expenditure  to  produce  a  given  result 
within  as  short  a  time  as  possible.  But,  extend  the  same  opera- 
tion through  a  long  time,  sav  six  weeks,  and  Grove's  and 
DanielFs  would  be  powerless,  the  former  giving  out  within  a 
week,  the  latter  in  two  weeks,  or  as  soon  as  the  sulphate  of  cop- 

Eer  should  be  used  up.    The  new  battery  would  nave  lost  but 
alf  its  strength — ^no  more,  indeed,  than  should  be  due  to  the 
power  derived  from  it 

To  speak  more  particularly  of  the  peculiarity  of  1^  battery, 
as  regards  economy  and  convenience — 

First — It  admits  of  using  a  quality  of  zinc  altogether  better 
tiian  the  cast  zinc  in  common  use.    The  experi^ice  derived 
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fix>in  casting  ten  thousand  sdncs,  oonvinoes  me  that  it  requires 
the  greatest  oare  and  experience  to  secure  a  perfect  and  sound 
casting.  Zino  can  only  be  rolled  at  a  temperature  between  260o 
and  800^ ;  and  it  must  be  cast,  too,  at  a  certain  temnerature. 
Hence,  any  battery-keeper  will  tell  you  that  some  of  nis  zincs 
last  twice  as  long  as  others.  The  zinc  used  in  this  battery  is 
rolled,  and  is  much  more  dense  and  homogeneous  in  structure, 
and  must  be  of  the  best  quality. 

Secondty-^The  acid  is  the  cheapest  that  can  be  used,  being 
a  mixture,  costing  only  one  cent  p^  cup  for  a  month's  supply. 

Thirdly — Mercury  is  not  consumed.  Every  particle  more 
than  necessary  for  amalgamation  is  recovered,  fallmg  clean  and 
pure  to  the  bottom  of  the  tumblers. 

Fourthly — ^The  ease  with  which  the  battery  is  managed  ren* 
ders  unnecessary  the  employment  of  rooms  especially  for  its 
accommodation,  since  no  poisonous  fumes  are  evolved,  and  it  is 
perfectly  cleanly. 

lythly — ^All  the  attention  required  being  about  one  hour 
every  week,  and  two  or  three  hours  at  the  end  of  a  month,  the 
battery-keeper^s  services  can  be  performed  at  any  time,  and 
during  the  day  instead  of  at  night. 

SiaMy — ^No  expense  nor  dirt  accompanies  broken  vessels. 

The  conveniences  of  this  battery  are  worthy  of  conside- 
ration. 

First — ^Zt  comes  into  active  play  the  moment  it  is  put 
together. 

Seoonily — ^It  can  be  tenewed  with  greater  speed  than  any 
other  form  of  battery. 

Thirdly — It  can  w  entirely  tenewed  without  interruption  to 
the  current  Each  plate  can  be  taken  out  separately,  and  re- 
placed by  a  fresh  one  by  a  very  simple  contrivance.  So  also  all 
the  acid,  or  the  denser  portion  of  tne  used-up  acid,  is  removed 
easily  with  a  syphon  and  r^laced  b^  new.  Thus,  one-third  can 
be  drawn  off  and  fresh  supplied,  without  affecting  the  current; 
and  thus  the  battery  may  be  rendered  constant  for  years  with- 
out taking  down. 

Ihurihly — It  is  so  clean  that  the  operators  would  have  little 
objecstion  to  take  care  of  it. 

FifOdy — ^It  gives  evidence  of  the  work  it  is  performing,  as 
well  as  any  error  in  connection,  or  any  accidental  cross-fire,  by 
the  appearance  of  the  plates. 

SujMly — Its  current  is  uniform  and  constant.  During  the 
first  week  it  diminishes  slightly  in  power.  After  this  it  retains 
this  power  of  the  first  week  for  about  three  weeks,  without  any 
change.  If  renewed  a  little  every  week,  it  remains  absolutely 
coBStant 
SevenMy-^^&eixig  so  easy  <^  management,  it  can  be  more  dif- 
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fosed  thro.agh  lines,  if  thought  best,  avoiding  the  necessity  of 
keeping  up  immense  batteries  at  terminal  stations. 

Eighthly — It  also  enables  the  operator,  in  a  short  time,  to  vary 
at  pleasure  the  quantity  of  battery-force  he  may  desire  to  \ise, 
since  larger  or  smaller  plates  can  be  used,  or  the  same  plates 
can  be  immersed  more  or  less  in  the  solution. 

We  now  come  to  consider  its  value  as  regards  intensitjr,  in 
comparison  with  Grove's.  And  here  we  must  ask.  What  is  a 
Grove's  battery  in  use  upon  telegraph  lines  ?  It  certainly  is  not 
the  battery  as  first  put  up  with  fresh  nitric  acid,  for,  to  keep  up 
that  strength,  you  must  put  in  entirely  new  acid  every  twelve 
hours ;  and  in  practice,  this  is  only  supplied  once  in  two  weeks. 
A  battery  that  has  been  used  three  days  is  considered,  b^  most 
experts,  of  average  power.  The  degrees  below  exhibit  the 
power  of  the  new  battery  after  four  days'  use,  and  are  degrees 
of  the  dynameter  dial : — 

Number  of  Caps.  Degrees. 

10  6° 

20  15^  45' 

80  22° 

40  81° 

60  87° 

60  41° 

70  44°  80' 

80  48° 

A  comparison  of  these  figures  with  those  representing  the 

Eower  of  Grove's,  establishes  the  remarkable  fact  that  the  new 
attery  increases  faster  in  intensity  as  the  series  progresses  than 
Grove's ;  and  hence  the  power  of  the  two  battenes  in  ascending 
series  approximates.     But  while  the  new  battery  requires   a 
much  greater  number  of  cups  to  accomplish  a  given  intensity 
than  the  nitric  acid  arrangement,  this  intensity,  no  matter  how 
great,  can  be  obtained  to  any  extent,  and  much  more  rapidly, 
as  the  series  extends;  and  once  obtained,  it  becomes  a  fixed 
fact     A  series  of  one  hundred  and  twenty-five  cups  had  not 
lost  one-twentieth  of  its  power  in  four  days ;  and  the  extent  of 
the  series  has  not  the  slightest  tendency  to  produce  cross-fire, 
one  hundred  and  twenty- five  cups  in  one  series  being  as  quiet 
as  five  cups.    Whereas,  the  number  of  cups  in  a  series  of  Grove's 
effects  cross-fire  in  a  geometrical  ratio,  as  we  have  before  seen« 
As  practical  test  of  the  battery,  it  has  worked  from  New- York 
to  Boston  twenty-three  days,  under  my  supervision,  supplying 
the  current  night  and  day  during  that  time.     Two  hours'  time 
has  been  spent  in  taking  care  of  it  since  first  setting  it  up  ;    and 
about  three  ounces  of  zinc  have  been  used.    It  has  also  worked 
from  New- York  to  Philadelphia,  without  taking  down  for  two 
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montlis,  only  demanding  a  trifling  attention  once  a  week.  It 
is  also  worlang  the  extended  circuit  from  New- York  to  Buffalo 
with  perfect  success.  Its  practical  working  has  cdnfirmed  the 
theory,  and  realized  the  most  sanguine  expectations  of  its  in- 
ventor. 


Art.  Tm.— BAEROAB  BBID6E  AND  SWITCH  TEIEGRAPH. 

Wb  give  below  some  extracts  from  the  "  Journals  of  the 
Franklin  Institute  of  the  State  of  Pennsylvania,"  relative  to  a 
telegraph  system  invented  by  Mr.  William  C.  McEea,  of  Phila- 
delphia, for  railroad  purposes.  We  understand  that  the  inventor 
is  one  of  the  practical  and  well-informed  telegraphers,  and  is 
worthy  of  the  most  liberal  consideration  of  gentlemen  ^igaged  in 
that  science  and  art. 

WhUe  we  entertain  liie  expectation  of  early  witnessing  the 
application  of  the  art  of  telegraphing  to  the  purposes  of  rail- 
roads, we  cannot  well  understand  how  the  measure  can  be  con* 
summated  at  the  small  expense  we  have  frequently  seen  esti- 
mated. With  proper  care,  and  perfectly  insulating  the  con*  . 
ductors,  the  telegraph  can  be  made  to  subserve  the  most  com- 
manding wants  of  the  railroad  enterprise,  by  preserving  life, 
economy,  and  regularity  of  running. 

We  shall  be  pleased  to  hear  ^  of  the  experiments  in  railroad 
telegraphs,  and  hope  Mr.  McBea  will  fiekvor  us  with  all  the  par- 
ticidars.  Editob. 

"  Hall  op  the  Franklin  Institute^ 

Philadklphia,  Octoher  13^  1853. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the 
Franklin  Institute  of  the  State  of  Pennsylvania,  for  the  promo- 
tion of  the  Mechanic  Arts,  to  whom  was  referred  for  examina- 
tion a  Eailroad  Drawbridge  and  Switch  Safety  Telegraph,  in- 
vented by  Mr.  Wm.  C.  McRea^  of  Philadelphia,  Pennsylvania, 

RKPOKT : 

That  in  this  contrivance,  an  electric  current  is  arranged  so  as 

to  be  closed  when  the  drawbridge  is  in  proper  position,  and  to 

be  broken  when  this  is  not  the  case.    The  wire  terminates  in  a 

rail  carefully  isolated  frY>m  the  rest  of  the  track,  and  at  such  a 

distance  from  the  bridge  as  to  allow  ample  room  for  stopping 

the  train  of  cars  between  them.    The  next  rail  to  the  onejspoken 

of  is  also  isolated  from  the  track,  and  connected  with  on^  of 

the  ground  plates  of  the  circuit.    On  the  locomotive  is  placed 

an  electric  magilet  of  the  ordinary  construction,  whose  keeper 

controls  the  works  of  an  alarm,  so  that  the  bieU,  stopped  while 

vol*.  I. — ^NO.  V.  S 
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the  keeper  is  not  attracted  by  the  magnet^  is  released,  and  allowed 
to  ring  the  moment  that  this  attraction  takes  j^ace.  The  wire 
of  the  coil  terminates  in  metallic  connection  with  the  front  and 
hinder  axles  of  the  locomotiye.  And  it  will  be  easily  seen  that 
when  the  locomotiye  reaches  such  a  point  that  the  fore  wheels 
are  on  one  of  the  isolated  rails,  and  the  hind  wheels  on  the 
other,  the  electric  circuit  (provided  the  drawbridge  is  closed)  is 
completed  through  the  magnet  and  the  bell  rings,  indicating 
that  it  is  safe  to  proceed ;  but  if  the  drawbrid^  or  switch  is 
open  the  bell  will  not  ring,,  for  the  ekctiic  circuit  is  not  closed, 
and  the  conductor  is  warned  to  stqp,  ot  to  proceed  with 
caution. 

The  meims  proposed  for  obtaining  this  important  end  are 
simple  and  not  expensive,  and  the  idea  is  certainly  a  very  inge- 
nious one — ^and  it  will  be  observed  that  the  result  of  any  failure 
in  the  apparatus  is  simply  to  excite  the  cautiousness  of  the  con- 
ductor— the  safety  si^al  cannot  be  given  unless  everything  is 
in  order.  This  constitutes,  in  the  opinion  of  the  Oonunittee,  tiie 
very  great  merit  of  the  contrivance.  , 

In  practice,  the  difficulties  which  suggest  themselves  will  be 
in  perfectly  isolating  the  rails,  specially  in  low  situations,  or  in 
very  wet  or  icy  wesSher }  and  secondly,  the  arranging  the  extre- 
mities of  the  magnetic  coil  so  ihat  the  current  from  the  wire 
will  pass  through  thenu  There  can  be  little  doubt  that  the 
grease  on  the  well-oiled  axle  of  a  looomotive  will  prevent  the 

Sassage  of  an  electric  current  of  such  feeble  intensity ;  and  if  it 
id  not,  it  would  pass  through  the  pedestals  and  iron  work  of 
the  engine  to  the  other  axle,  and  thus  escape  the  magnetic  cir- 
cuit ;  but  the  avoidance  of  this  objection  will  probably  be  easy ; 
and  the  simplicity  of  the  apparatus,  and  importance  of  the  result 
to  be  obtained  thereby,  recommend  Mr.  McBea's  invention  to  a 
practical  trial.  ^ 

As  soon  as  these  objections  were  proposed  to  the  inventor,  lie 
suggested  a  mode  of  obviating  both  of  them,  by  terminating  one 
end  of  the  magnetic  coil  on  a  rod  prbjecting  downwards  from 
the  cow-catcher,  the  other  on  a  rod  projecting  similarly  from  the 
hinder  frame  of  the  engine,  and  setting  the  insulated  rails  on  the 
middle  of  the  track,  where  they  can  easily  be  completely  insu- 
lated.   It  would  also  be  advisable  that  a  signal  be  given  to  tb^ 
switch  or  drawbridge  tender,  to  prevent  the  possibility  of  liis 
opening  the  switch  or  bridge  after  the  engine  had  pnnocid  tbft 
signal  station,  but  before  reaching  the  point  of  danger* 

Mr.  McBea  has  also  proposed  a  modification  of  the  apparatus 
for  avoiding  the  collision  of  trains  on  a  single-track  road.     .Ax 
the  turn-out  at  each  extremity  of  the  part  of  the  track  on  wkioli. 
the  trains  may  meet,  the  insulated  rails  are  prepared  as  befic^one^ 
but  at  each  point  the  wire  is  provided  with  a  ''Gireuit<bangea\" 
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96  sbawn  in  the  aooompanying  drawings ;  the  battery  bas  a 
doable  circuit,  each  including  one  of  these  ^^  circuit-changers." 
The  ordinary  position  of  the  ''  circuit-changer^  is  such  that  the 
current  to  which  it  belong  is  interrupted.  I^ow,  the  conductor 
cf  the  train  who  first  arnves  at  one  end  of  the  prepared  track, 
shifts  the  '^  circuit-changer"  by  a  simple  motion,  and  thus  passes 
a  current  &om  the  distant  station  through  his  magnet,  and  the 
ringing  of  the  bell  indicates  tliat  he  may  proceed  in  safety.  In 
proceeding,  he  leaves  the  circuit^cbanger  in  its  new  position,  by 
which  the  circuit  at  that  end  is  broken.  If  now,  while  he  is  on 
the  doubtful  ground,  the  other  train  arrives,  and  the  conductor 
shifts  the  changer  at  that  end,  he  can  get  no  circuit,  and  conse- 
quently his  bell  is  sUent — for  it  will  be  seen  by  the  drawing  that 
the  current  must  come  from  the  far  station^nd  that  has  been 
thrown  out  by  the  first  train  in  passing.  He  must,  therefore, 
wait.  As  the  trains  paas  off  the  ground,  they  must  stop  to  re- 
adjust the  "  circuit-changers"  in  their  first  position.  It  will  be 
seen  here,  again,  that  any  failure  of  the  apparatus,  or  negligence 
in  its  adjustment,  can  only  produce  delay,  and  that  provided  the 
first  conductor  performs  ms  duty  a  collision  is  impossible.  These 
changes  may,  it  is  manifest,  be  easily  made  by  the  locomotive 
itself  if  that  be  deemed  desirable. 

The  Committee  therefore  report  that  the  invention  of  Mr. 
McBea  appears  to  present  a  simple  and  not  expensive  means 
of  adding  materially  to  tiie  safety  of  railroad  travelling,  and 
that  it  is  in  their  opinion  worthy  of  trial  in  practice,  which  is 
the  only  thing  which  can  finally  decide  upon  its  utility ;  and 
they  recommend  that  a  description  of  the  instrument  be  pub- 
lished in  the  Journal  of  the  Institute, 

By  order  of  the  Committee. 

W.  Hamilton,  Actuary.^^ 


■^L_i  j<_r  i~r~Tg*"i""-~'^'~  — -^""ii"    ^'    ■""'^•^^11 


Art.  H.— TIE  6K0TS  IIEGTSIC  BATTERY. 

KMMIXKB      ON    BATTEMIS— -WARNIKO    TO     COXPANISS     TO     BS    CAREFVL    ZR 
ADOPTING  ANT  NSW   BATTERY — RtTLES  FOJl  BUILDING 
AND  KXBFING  UP  A  OROYE   BATTERY. 

This  battery  is  in  general  use  over  America,  though  on  a 
few  ]inei9  the  copper  battery — commonly  known  as  the  Dutch 
battery — ^is  in  operation.  Whether  or  not  any  other  battery 
now  known  is  superior  to  the  Ghrove  series,  is  a  question  that 
we  are  unable  to  decide.  We  do  not  advise  any  line  to  aban- 
don a  well-tried  battery  to  enter  the  field  of  experiments. 
Nearly  every  telegrapher  in  the  United  States  has  invented  an 
insttlator,  and  many  lines  have  been  ruined  forever  by  the  sad 
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experiments.  Fortunately  for  the  enterprise,  there  has  been 
but  little  effort  to  change  the  battery.  There  is  a  feeling  pre- 
vailing throughout  the  country,  tending  to  encourage  experi- 
ments, however,  and  we  now  timely  warn  the  managements  of 
lines  to  stand  aloof  from  any  untried  battery.  Let  them  be  well 
tested,  and  thoroughly  established  as  better  than  the  Grove, 
before  adopting  them. 

That  there  will  be  devised  a  galvanic  battery  of  equal  powers 
and  of  less  expense  than  pertains  to  the  one  now  in  use,  we 
have  not  a  doubt ;  but,  that  every  one  recommended  will  sub- 
serve the  ends  in  view,  we  do  not  for  one  moment  believe. 
Many  of  the  managers  of  lines  know  but  little  as  to  batteries, 
and  do  not  pretend  to  be  experts  in  the  science.  They  leave 
such  questions  to  their  operators,  and  unfortunately  an  occasion- 
al indiscretion  brings  with  it  sad  results. 

In  writing  thus,  we  do  not  wish  to  be  understood  as  uttering 
one  word  against  those  batteries  mentioned  in  the^resent  number. 
The  battery  proposed  by  Mr.  Carpenter,  of  Rhode  Island,  has  not 
been  applied,  and  therefore  it  remains  a  question,  requiring  de- 
monstration, as  to  its  efficiency  in  telegraphing.    The  one  propos- 
ed by  Mr.  Chester,  of  New- York,  has  progressed  in  experiment 
for  some  months,  and  has  proved,  thus  far,  quite  successful.     It 
has  been  put  on  a  circuit  torm  New- York  to  Boston,  some  two 
hundred  and  forty  miles,  but  its  application  has  been  conjunc- 
tively with  the  Grove  battery  at  other  places  on  the  line.     How 
it  would  work  on  a  line  with  circuits  of  four  and  five  hundred 
miles  we  know  not,  nor  can  we  express  any  opinion  about  it. 
We  hope  it  will  answer,  and  if  so,  the  economy  in  its  use  will 
be  many  thousands  of  dollars  per  annum.     We  can  see  nothing 
preventing  its  success ;  but  electricity  is  an  element  of  nature 
so  little  known,  that  facts  cannot  always  be  obtained  by  abstract 
reasoning — ^practical  experiments  are  the  sure  tests.    We   do 
not  know  the  constitutional  parts  of  the  battery  proposed  by- 
Mr.  Chester,  and  therefore  cannot  speak  as  to  its  cost  further 
than  he  has  seen  fit  to  give  in  a  preceding  article.    We  have  seen 
it  operate  and  admire  it  very  much,  and  earnestly  hope  it  nmy 
succeed. 

In  conversation  with  Dr.  J.  Lawrence  Smith,  at  the  Smithso- 
nian Institute  in  Washington,  we  learned  that  a  Smee  battery 
would  answer  for  telegraph  purposes  on  short  circuits,  and  with. 
some  alterations,  might  be  made  very  serviceable.  Instead  of  hav- 
ing platinized  silver,    lead,  and  various  other  less  valuable 
metals,  may  be  platinized,  and  thus  a  very  cheap  Smee  battery 
can  be  made.    In  a  few  months,  we  feel  confiaent,  some  pla.n. 
will  be  devised  to  rid  the  lines  throughout  the  country   of 
much  of  the   expense  and  trouble  now  incurred  in  the  tiso 
of  the  Grove  battery,  either  by  the  substitution  of  a  ne-w^. 
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or  of  some  improved  arrangements  connected  with  the  known 
science. 

Many  gentlemen  have  peculiar  plans  for  maintaining  the 
Grove  battery.  We  give  below  the  manner  of  building  and 
renewing  it,  at  one  of  the  principal  offices  on  a  line  of  which  we 
were  acting  as  President,  deeming  it  about  the  most  economical 
mode  in  the  premises,  *  Editob. 

Baitery-Keepbr, — The  battery-keeper  shall  have  charge 
of  the  battery  of  each  line,  and  see  to  its  construction  according 
to  the  following  system,  and  to  be  in  readiness  at  the  required 
working  hour  in  the  morning. 

Before  using  zincs  in  battery,  they  should  be  well  amalgamated 
with  crude  mercury.-  The  mercury  penetrates  immediately  if 
zincs  are  first  immersed  in  water  strongly  acidulated  with  mu- 
riatic, sulphuric,  or  other  acids. 

To  the  water  in  tumblers,  add  about  1-80  part  sulphuric  acid 
for  ordinary  use.  To  prevent  freezing,  and  to  remove  the  oxide 
which  may  form  very  rapidly  from  having  strong  ground  con- 
nection on  line,  add  a  larger  proportion  of  acid.  The  excess 
of  oxygen  corrodes  zincs,  and  soon  destroys  the  efficiency  of 
the  battery. 

When  the  battery  is  once  set  at  work,  the  following  rules 
shall  be  observed  in  taking  care  of  it : — 

Empty  acid  of  porous  cups  into  a  vessel  every  night,  and 
keep  closed  until  morning.  Remove  zincs  from  the  tumblers, 
and  set  them  in  water  slightly  acidulated  (with  sulphuric),  to 
remain  over  night;  if  not  bright  in  the  morning,  make  them  so. 

In  the  morning,  add  a  porous  cup  full  of  nitric  acid,  for 
every  ten  cups  used  in  battery,  havmg  first  poured  out  a  por- 
tion of  the  old,  if  there  be  an  excess. 

To  make  the  battery  still  stronger,  add  more  pure  nitric,  and 
make  water  in  tumblers  stronger  with  sulphuric. 

The  water  in  tumblers  should  be  changed  twice  a  week. 


s/\/v%^/v^^v^vwv^^»^^A/wv» 


New-Yobx,  April  28M,  1854. 
Mr.  Till.  P.  SHAFrKBR : 

Dear  Sir : — ^A  specimen  of  the  nitric  acid  sold  by  the  American  Telegraph 
Confederation  was  given  to  me  a  few  days  since,  for  qualitative  examina- 
tton«  I  subjected  it  to  the  usual  chloride  of  barium  and  nitrate  of  silver 
tests,  for  the  presence  of  sulphuric  or  muriatic  acids,  without  detecting  a 
trace  of  either.  I  then  compared  its  strength  (by  the  alkalimeter)  with 
that  of  the  best  commercial  acid  I  could  get  at  a  drug  store,  (price  18c.^, 
and  found  it  only  5  per  cent,  weaker.  Baumer  hydrometer  gave  42®,  speci- 
fic gravity  1*414. 

Very  respectfully,  &c., 

Charles  T.  CHssTfia. 


shappiteb's  tilegbaph  comtantoit. 
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The  importance  of  good  insulation  is  not  likely  to  be  orer- 
estimated.  It  is,  in  fact,  the  prime  and  essential  requisite  of  a 
SHCcesaful  telegraph  line.  Without  it,  however  well  a  line  may 
be  coDStracted  and  operated,  it  can  never  attain  to  permanent 
prosperity. 

The line  was  built  at  an  expense  quite  adequate  to  the 

construction  of  as  perfect  a  line  as  any  in  the  Union.  From  the 
start,  it  worked  very  irregularly — never  during  a  continuous 
rain — and  its  unfortunate  reputation  was  soon  thoroughly  es- 
tablished. It  lingered  oa  in  this  way,  never  half  paying  ex- 
penses, till  it  was  sold  under  the  hammer  for  debt — the  original 
stockholders  realizing  a  dead  loss.  The  purchasers  re-insuTated 
the  line,  aud  made  it  comparatively  reliable,  and  it  soon  im- 
proved iu  reputation,  and  secured  a  profitable  and  constantly 
increasing  business. 

This,  with  slight  variations,  is  the  substantial  history  of  many 
telegraph  lines.  Whatever  other  defeola  of  materials  or  con- 
struction may  have  contributed  to  these  untoward  results,  the 
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ffreat  leading  and  roinons  defect  in  all  these  instances  has  been 
w^faA  insulaHoru  I)o  one  conversant  with  the  history  of 
telegraph  lines  will  &il  to  confirm  this  statement,  bj  instances 
oocomng  under  his  own  observation.  That  these  evils  should 
have  been  so  general  heretofore,  is  not  perhaps  remarkable, 
when  we  recollect  that  contractors  and  builders  of  lines  bitve 
often  been  ignorant  of  practical  telegraphing,  and  have  had  no 
other  interest  in  the  Imes  but  to  make  the  most  out  of  their 
contracts. 

Latterly,  there  has  been  decided  improvement  in  this  re- 
q^ect ;  but  we  have  not  yet  reached  perfection,  nor  even  a  very 
near  approximalion  to  it  Those  who  inake  the  most  constant 
use  of  the  telegraph  do  not  trust  to  it  in  rainy  weather.  They 
have  learned  by  experience  that  it  is  then  always  slow,  and 
often  quite  uncertain.  This  is  not  a  mistaken  prejudice.  It  is 
a  faet,  that  many  lines — ^perhaps  the  majority--do  not  work 
successfully  through  ordinary  storms,  on  account  of  defective 
insulation. 

What  is  the  best  insulator  is,  therefore,  a  Cj^uestion  of  some 
importance.  The  earthen,  wooden,  and  other  insulators,  whose 
non-conducting  eapacity  is  whoUv  superficial,  and  easily  de- 
stroyed, have  come  to  be  correctly  appreciated,  and  we  need 
not  enlarge  upon  their  defects. 

The  plain  ^lass  is  a  good  insulator  while  it  continues  whole, 
but  it  IS  fragile,  and  needs  to  be  often  replaced.  An  experi- 
enoed  line-repairer  estimates  thal^  while  passing  regularly  over 
one  hundred  miles  of  line,  put  up  with  large  glass  insulators, 
he  finds  ten  or  more  broken  at  every  trip ;  showing  that  the 
line,  though  constantly  attended  to,  can  never  have  a  perfect 
insulation  without  a  more  durable  insulator. 

Glass,  protected  by  an  iron  cap,  is  extensively  used,  and  has 
its  advantages.  But  I  find  a  growing  distrust  of  this  insulator 
among  experienced  telegraphers,  on  account  of  the  difficultv  of 
determining  when  they  are  defective.  In  many  cases  defects 
can  only  be  detected  by  a  close  examination  of  each  insulator — 
a  slow  aad  expensive  process.  I  confess  I  prefer  the  smallest 
and  poorest  plain  glass  insulator,  to  the  best  iron-capped  insu- 
lator I  am  acquainted  with. 

The  White  Flint  Insulator,  invented  bv  R  B.  Elliott,  Esq.,  of 
Boston,  has  recently  been  brought  into  favorable  notice  by  the 
medals  and  diplomas  conferred  upon  the  inventor,  by  the  Crys- 
tal Palace  Exhibition  in  New- York,  and  the  Massachusetts  Me- 
chanics' Fair  in  Boston-  The  following  figures  represent  some 
of  the  most  approved  patterns  of  this  insmator.* 

*  The  figare  at  the  head  of  this  article  giTes  a  front  Tiew  of  the  heayiett  pattern. 
The  other  figures  gire  sectional  views  of  the  different  patterns,  and  the  numerals 
ikow  the  jDeaanrements,  in  inches,  of  the  sockets,  etc. 
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The  great  excellencies  of  this  insulator  are,  that  the  material 
is  anti-porous,  is  vitrified  throughout,  and  is  as  perfect  an  insu- 
lator as  glass,  while  it  has  many  times  the  strength  of  the  best 
flint  glass,  so  that  it  needs  no  iron  protection.  Indeed,  you 
may  strike  it  against  the  ordinary  iron-capped  insulator,  and 
the  iron  and  glass  will  be  shiyered  to  fragments,  while  the 
White  Flint  is  uninjured.  Bullets  fired  against  the  outer  sur- 
face are  flattened,  without  fracturijog  the  insulator.  Of  course 
it  can  be  broken.  But  it  is  unquestionably  very  tough,  and  not 
liable  to  be  broken  under  ordinary  circumstances.  In  this  re- 
spect it  is  a  superior  insulator.  The  interior  corrugations  pre^ 
vent  the  accumulation  of  continuous  lines  ctf  moisture  in  damp 
weather. 

This  insulator  Is  cheaper  than  any  iron-capped  insulator  of 
equal  strength,  and  although  the  first  cost  is  rather  more  than 
glass,  it  is  in  the  end  much  cheaper,  because  its  durability  obviates 
the  expense  of  firequent  renewal,  and  the  still  greater  loss  conse- 
qusnt  upon  the  imperfect  working  of  lines  in  rainy  weather.  I 
have  not  seen  one  upon  the  line  so  broken  as  not  to  remain  a 
good  insulator.  None  of  No.  1  have  been  broken,  and  a  few 
only  of  the  smallest  pattern,  that  had  been  firequently  assailed 
witn  missiles,  had  lost  fragments  of  the  rim,  but  were  still  whole 
for  half  an  inch  or  more  below  the  groove,  to  which  the  wire  is 
attached.  Line-repairers  also  mention  as  an  advantage,  that  the 
contrast  of  the  white  flint  with  the  wire  shows  at  a  distance  the 
exact  position  of  the  line  and  the  wire,  making  it  easier  to  ex- 
amine the  line  while  passing  over  it  rapidly.  This  is  specially 
important  to  lines  built  upon  railroads,  which  must,  of  neces- 
sity, be  examined  with  ^eat  rapidity  when  intetruptions  occur. 

If  I  were  about  to  build  a  new  line,  I  would  ude  if o.  2  of  the 
above  on  a  pin  of  hard  pine.  This  would  afford  an  insulation 
pruciioaUy  perfectj  and  as  cheap  as  any  good  instdation  can  be. 
I  should  expect  to  see  a  line  thus  msulated,  working  well  in 
weather  when  most  lines  entirely  suspend  operations,  or  are 
worked  with  extreme  difficulty. 

The  use  of  wooden  pins  instead  of  iron,  besides  the  additional 
insulation,  would  also  avoid  the  frequent  splitting  of  poles  by 
lightning,  from  which  many  lines  suffer  severely  in  the  hot 
aeason. 

For  the  reasons  imperfectly  alluded  to  above,  and  others  that 
will  be  obvious  to  the  candid  reader,  I  prefer  the  White  Flint 
Insulator  to  any  other,  and  I  invite  the  attention  of  telegraphers 
to  its  merits.  It  seems  to  me  to  possess  all  the  essentiaJ  requi- 
sites—perfect insulation,  strength,  durability,  and  economy. 

J.   A.   a* 

BoiUm,  April  22. 
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<62^itorial. 


OiTR  Absekob  to  EtTROPE. — ^Efo  the  present  number  reaches  many  of  the 
subscribers,  we  shall  probably  be  in  Europe.  We  sail  about  the  middle  of 
May,  and  will  be  gone  about  six  weeks  or  two  months.  Owing  to  this 
absence,  the  June  and  July  numbers  of  the  Companion  will  be  issued  toge- 
ther, immediately  after  our  return.  We  hope  the  subscribers  will  be  satis- 
fied with  this  arrangement  We  promise  to  tell  them  much  news  about 
the  telegraph,  in  numbers  to  be  issued  after  we  get  home.  We  go  to  Eu- 
rope on  telegraph  business,  and  expect  to  be  able  to  inform  the  Ameiicaa 
telegraphers  all  the  news  pertaining  to  the  ait,  that  can  be  gathered  from, 
the  practice  and  experience  of  those  engaged  in  the  business  susross  the 
ocean.    Adieu. 

Mr.  Reid  on  thk  Ocean  Line. — ^In  the  January  Number  of  the  Heoiew, 

the  Editor,  Mr.  Reid,  expresses  himself  very  frankly  that  he  will  not  give 

the  subject  of  the  Ocean  Telegraph  any  "  serious  faith.'*    We  do  not  ol^ect 

to  his  determination.    But  let  us  look  at  his  reasoning  for  a  moment. 

He  says,  viz. : — "  Would  Mr.  S.  risk  a  cable^  such  as  that  found  neces- 
sary to  span  the  inland  waters  of  a  mile  in  width,  under  which  a  sofl  and 
protecting  bottom  is  so  easily  found,  to  the  caprices  and  unknown  powers 
of  an  under-ocean,  wJiere  the  heaviest  cMe  mayflocA^  witkaut  graoUy  to  retuh 
the  ocean  bed  P' 

Now  Mr.  Reid  may  be  very  correct ;  then,  again,  he  may  be  as  fair  from. 
the  facts  in  the  case  as  the  poles  of  the  earth  are  from  each  other.  Abore^ 
we  have  given  Mr.  R^s  opinion  of  the  ocean,  that  the  ^  cable  iam.y  float 
without  gravity,"  &c.  Lieut  Maury  has  for  many  years  studied  the  oeean 
currents,  and  probably  understands  the  question  better  than  any  other  gen- 
tleman.   Here  is  what  he  says,  viz.  >— 

'^  From  Newfoundland  to  Ireland,  the  distance  between  the  nearest  pointB 
is  about  1,600  miles  ;  and  the  bottom  of  the  sea  between  the  two  places  it 
a  plateau  which  seems  to  have  been  plaeed  there  especially  for  the  purpose 
of  holding  the  wires  of  a  submarine  telegraph,  and  of  keeping  diem  out  of 
harm's  way.  It  is  neither  too  deep  nor  too  shallow ;  jet  is  so  deep  thait 
the  wires,  but  once  landed,  will  remain  for  ever  beyond  the  reach  of  ▼easela' 
anchors,  icebergs,  and  drifts  of  any  kind,  and  so  shallow  that  the  wires  may 
be  readily  lodged  upon  the  bottom." 

Hare  we  have  the  opinion  of  Mr.  Reid,  that  the  cable  "  would  floaty"  and 

the  opinion  of  Lieut  Maury  that  it  "  would  sink  to  the  bottom  of  the  ooeazi/' 

The  former  gentleman  has  certainly  spoken  before  his  time  on  this  queation. 
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Whether  or  not  the  scientifio  world  will  ceaae  all  efforts  to  cross  the  ocean 
with  a  cable,  influenced  by  the  arguments  of  Mr.  Reid,  time  alone  will  de- 
termine. 
Again  Mr.  Reid  says — 

<*To  connect  this  mi|;hty  cable  on  the  high  seas,  though  apparently  of 
small  matter,  may  have  m  it  the  elements  of  great  danger." 

From  these  remarks,  we  jadge  that  he  contemplates  great  storms,  and 
high  seas ;  but  is  he  not  aware  that  the  storms  of  ihe  seas  have  become  a 
matter  within  the  computation  of  man  ?  Do  not  vessels  now  make  their 
voyages  in  much  less  time  than  in  years  gone  by  ?  Is  not  this  grand  con- 
sommation  the  result  of  a  knowledge  of  the  localities  of  the  storms,  and  of 
the  time  to  aroid  them  ?  In  this,  Mr.  Reid  is  far  behind  the  age.  He 
started  with  the  telegraph;  but  science  has  passed  him,  while  perhaps  he 
was  sitting  beneath  some  stately  pine  in  the  sunny  South,  **  while  the  gentle 
zephyr  wafted  the  tiny  leayes  of  the  fragrant  rose  by  his  side.''  While  he 
gazed  upon  the  rose,  admiring  its  beauties,  science  passed,  thinking  kim  a 
wearied  and  worn-out  pilgrim  by  the  wayside. 

Mr.  Reid  says : — 

'^The  British  cable  was  made  in  twenty  days  and  nights.  Oiv  transat- 
lantic cable  would  therefore  be  completed,  at  the  same  rate,  in  twelve 
hundred  days — say  four  years." 

In  answer  to  this,  we  have  the  opportunity  to  say  that  a  substantial  firm 
stands  ready  to  finish  the  ],600  miles  in  three  months.  We  hope  this  will 
dispel  his  fears  on  the  question  as  to  time  required  in  making  the  cable. 
Here  again  our  friend  is  behind  the  age,  particularly  in  the  mechanic  arts. 

The  shipping  of  the  cable  presents  in  the  mind  of  Mr.  Reid  an  impossi* 

hility.     He  says : —  , 

"  We  find  that  24}^  miles  of  this  cable  (the  British  Channel)  weighed 
180  tons,  or,  say  seven  tons  per  mile.  Our  cable  would,  therefore,  weigh 
J  0,500  tons  !*' 

NoWy  the  cables  may  not  be  alike ;  and,  to  increase  his  powers  of  won* 

dering,  we  will  inform  him  that  the  proposed  ocean  cable  is  expected  to  be 

one- fourth  larger  than  the  one  from  which  he  has  taken  his  data.    We  do 

not  suppose  that  there  will  be  any  trouble  whatever  in  the  employment  of  a 

sufiiqienc  number  of  vessels.    But  Mr.  Reid  goes  still  further,  viz.  :-* 

"  Shall  they  be  sail  or  steam  vessels  ?  Sail  vessels  evidently  cannot  be 
relied  upon.  The  sure  decay  (?)  of  steam  is  indispensable.  This  being  so,  how 
many  tons  of  wire  cable,  laia  in  the  coiled  form  necessary  for  easy  paying 
out,  could  a  vessel  hold  ?  Could  a  vessel  of  1,000  tons  carry  over  500  tons 
of  coil  ?  We  think  not  If  so,  it  will  require  nearly  twenty-five  steam- 
vessels  to  carry  our  Atlantic  cable  I" 

As  to  the  use  of  steam- vessels,  and  the  number  of  tons  each  may  carry, 
and  the  number  of  vessels^  we  do  not  feel  inclined  to  dispute,  though  in  ton- 
nage Mr.  Reid  is  in  error.  Suppose  he  is  correct  in  his  views  on  this  point, 
is  it  any  obstacle  to  putting  a  cable  across  the  ocean  ?  We  care  not  if  it 
lequires  fifty  vessels  to  transport  and  lay  the  cable !  They  can  be  had,  even 
if  they  have  to  be  built  for  the  purpose ;  and  if  it  be  necessary  to  build  the 
ressels,  they  will  be  most  certainly  constructed. 
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Mr.  Reid  thinks  that  neither  he  nor  onrself  is  skilled  with  engineering  talent 
for  so  stupendous  an  undertaking.  In  this  we  agree.  But  does  it  follow 
that  because  neither  of  us  is  endowed  with  the  talent^  it  cannot  be  obtained 
in  others  ?  Just  think  of  the  world  standing  still,  waiting  for  Mr.  Reid  and 
Mr.  Shaffner  to  become  capable  to  manage  the  progress  of  science !  Such 
opinions  as  those  uttered  by  Mr.  Reid — a  telegraph  man — is  enough  lo  make 
the  earth  groan,  the  seas  froth  with  anger,  and  the  thunders  of  hearen 
descend  to  the  earth  and  so  impregnate  his  system  with  brimstone,  that  old 
Satan  hinoself  will  be  afraid  to  admit  him  within  the  portals  of  his  la* 
boratory ! 

J.  H.  Wade. — ^An  Ohio  paper,  copying  our  remarks  relative  to  Mr.  Wade, 
which  appeared  in  the  January  number,  thus  endorses  what  we  said  of 
that  noble,  generous,  and  sterling  gentleman.  If  the  telegraph  had  none 
but  such,  jealousies  and  ambitious  scheming  would  not  curse  the  system. 
It  has  been  wisely  said,  that  ^*  the  want  of  concert  has  been  the  greatest 
curse  of  the  telegraph  f — 

"Merited  Compliment. — The  deserved  tribute  paid  in  the  following 
paragraph  to  one  of  the  most  energetic  and  excellent  telegraph  managers 
in  the  Union,  we  copy  from  the  January  number  of  the  TELSGRAPn  Compa- 
nion, an  able  work,  devoted  exclusively  to  the  large  and  growing  interests 
of  that  important  invention,  now  so  essential  in  the  common  business  and 
social  transactions  of  everyday  life. 

Mr.  Shaffner,  the  £ditor,  and  writer  of  the  article,  is  an  old  telegrepher 
himself,  and  every  way  competent  to  give  an  opinion  on  the  subject  worth 
something.  After  an  intimate  and  agreeable  business  connection  of  seve- 
ral years  with  Mr.  Wade,  we  are  proud  to  consider  him  as  our  personal 
friend,  and  prepared — glad  of  the  opportunity — ^to  endorse  all  that  is  said 
of  him." 

Merited  Compldkent.— >We  copy  the  following  from  a  Wheeling  paper. 
The  compliment  was  well  deserved,  and  we  are  glad  to  see  such  a  manifes- 
tation of  good  feeling  from  a  noble  body  of  young  gentlemen  to  one  of  the 
worthiest  of  Telegraph  Presidents. 

'^  A  Handsome  Compliment. — We  mentioned  the  other  day,  that  the  ope- 
rators of  the  Western  Telegraph  Company  had  presented  their  President^ 
George  R.  Dodger  Esq.,  with  a  handsome  token  of  their  esteem,  in  the 
shape  of  a  gold-beaded  cane.  The  cane  is  appropriately  inscribed,  and 
bears  the  names  of  all  the  operators,  viz.: — W.  H.  Heiss^  Freeman  Brady, 
George  W.  Anderson,  George  M.  Deetz,  B.  F.  Kendall.  George  M.  Wd- 
hams,  James  Patrick,  G.  A.  Hall,  O.  Tweedy,  and  Wm.  Barrett 

The  presentation  took  place  at  the  Spngg  House,  in  this  city,  by  Mr. 
Heiss,  Superintendent,  who  spoke  as  follows : — 

Sir — A  maxim  founded  in  truth  is,  that  merik  wins  its  reumrd,  I  bji've 
been  selected  as  the  instrument  of  presenting  you  some  slight  testimonial 
in  proof  of  this  truism.  My  fellow-companions  and  associate  operators  of  the 
Western  Telegraph  Company,  over  which  you  preside,  have  appointed  me, 
in  their  behalf,  to  tender  you  this  small,  but  truthlul,  evidence  of  their  eafeem 
and  recard.  The  occasion  of  your  re-election,  as  oar  presiding  hea<L  haa 
seemed  to  me  an  appropriate  one  for  the  discharge  of  tnis  agreeable  anty. 
The  past  has  been  proLfic  in  its  evidences  of  the  deep  interest  you   haTe 
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taken  in  this  Company,  and  of  the  success  which  has  ensued.  You  haye,  sir, 
triunphed  orer  (^fficolties  almost  insurmountable,  and  now  we  find  the 
adverse  picture  transferred  into  one  of  prosperity.  Patience,  long-suffering, 
and  endurance,  are  the  pre-requisites  of  ultimate  success  in  a  new  enter- 
prise. These  you  hare  endured,  and  the  triumphant  result  is  a  crown  to 
your  merits.  A  ship  tossed  and  Dufieted  at  sea,  amid  storm  and  tempest, 
will  labor  and  strain  her  timbers,  bat  when  winds  lull  and  wares  cease,  the 
heart  is  tenfold  compensated  in  beholding  a  tranquil  sea. 

You  have  not  now  only  cotten  through  the  wilderness,  and  in  sight 
of—but  passed  over  into—the  promised  land.  Having,  therefore,  had 
a  wearisome  journey,  I  present  you,  in  behalf  of  my  companions,  with  this 
cane,  as  a  mark  of  our  sincere  esteem.  May  it  be  a  staff  to  your  declining 
yearS)  and  one  upon  which  you  may  lean,  in  the  full  confidence  that  those 
who  presented  it  will  cherish  the  recipient's  memory,  as  a  green  spot  in  the 
weary  pathway  of  life. 

To  which  Mr.  Dodge  replied : — 

Gentlemen — ^I  accept^  with  the  most  pleasurable  emotions,  this  beautiful 
token  of  your  esteem  and  approbation,  with  which  you  have  honored  me, 
and  will  ever  cherish  it  in  remembrance  of  the  kind  feeling  which  has 
prompted  it,  rather  than  from  any  consciousness  of  merit  on  my  part. 

We  have  been  in  intimate  association  for  more  than  five  years,  and  in  all 
that  time  you  have  faithfully  performed  your  duties,  sometimes  most  oner- 
ous, and  with  such  cheerfulness  and  alacrity  as  to  elicit  the  encomiums  of 
your  officers  in  repeated  instances. 

To  this  prompt  performance  of  your  duties  is,  in  a  considerable  degree, 
the  more  prosperous  condition  of  the  affairs  of  the  Company  ascribable,  and 
by  yonr  cheernil  compliance  with  its  behests  we  have  triumphed  over  diffi- 
culties^ as  you  say,  which  seemed  well-ni^h  inaurmountable ;  those  difficult 
ties  are  now,  I  trust,  among  the  things  that  were,  and  because  we  have 
been  earnest  in  performing  our  duties. 

Let  us  always,  gentlemen,  present  duty  as  our  motive  and  goal.  Be  as- 
sured we  shall  experience  our  reward  while  we  live,  and  when  death  ap- 
proaches to  perform  his  stem  duty,  we  may  meet  him,  measurably  disarmed 
of  his  terrors,  by  the  consciousness  that  we  have  well  performed  our 
duties  " 

House's  Telegraph. — A  friend  writes  to  us  that  we  '*  ought  to  show  up 
the  House  concern  in  their  proper  Hgh^  and  let  the  world  see  the  barren- 
ness of  their  claims  for  public  favor." 

Now,  this  is  making  a  request  that  we  cannot  comply  with,  for  several 
reasons. 

We  might  write  the  Companion  full  on  that  subject,  and  avail  nothing. 
It  wonld  be  going  beyond  the  objects  of  the  Magazine.  It  is  true,  we  pro- 
fess to  be  devoted  to  the  Morse  Telegraph,  and  we  presume  no  one  will 
qoestion  our  fidelity  on  that  point ;  but  in  this  we  did  not  promise  to  quar- 
rel with  other  systems  of  telegraph. 

We  hope  this  will  be  a  sufficient  explanation  to  our  friend  in  the  West,  and 
that  he  will  agree  with  us  that  there  is  in  our  own  S3r8tem  enough  to  engage 
all  the  pages  of  the  Companion,  to  bring  about  a  proper  and  efficient  sys- 
tem, calculated  to  advance  the  interest  of  those  engaged  in  the  Morse  Te(- 

RoGKRs'  Telsoraph. — On  a  recent  visit  to  Baltimore,  we  had  the  plea- 
sure of  'witnessing  the  operation  of  a  new  telegraph  improvement^  invented 
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by  Mr.  Henry  J.  Rogers  and  C.  Westbrook.  The  imprarement  oomiitsiii 
tracing  the  dot  and  line  upon  a  metallic  disc,  reyolTing  under  a  pen  point; 
composed  of  asbestos.  Tlie  mark  is  a  distinot  black,  and  the  formation  of 
the  letters  can  be  perfect 

Its  use  in  connection  with  the  Morse  Register  might  prore  of  material  be- 
nefit ;  of  this,  howcTer,  we  could  not  decide  without  actual  experiment 
Mr.  Rogers  is  confident  of  its  great  utility,  and  he  certainly  is  capable  of 
judging,  having  been  in  the  seryice  long  enough  to  be  entitled  to  great  con* 
fidenoe. 

The  First  TBLXoaAVH. — ^We  have  frequently  said  the  Morse  Telegraph 
was  the  first  in  the  world.  This  assertion  is  based  upon  the  Intimate 
meaning  of  the  word. 

Morse  invented  his  recording  telegraph  in  October,  1832. 

In  November,  1835,  he  had  it  in  practical  working  order  in  the  bm^^oig 
of  the  New-York  University,  witnessed  by  many  people. 

In  the  spring  of  1837  his  combined  circuits  were  in  operation. 

Early  in  the  summer  of  1837,  it  was  worked  on  a  longer  wire,  and  fhlly 
demonstrated  to  the  public. 

In  October,  1837,  he  filed  his  caveat 

In  October,  1838,  he  obtained  the  French  Patent 

In  1840,  he  was  granted  his  American  Patent 

In  1844,  and  on  the  27th  day  of  May,  the  line  from  Baltimore  to  Wash- 
ington was  put  in  operation  successfully.  It  fell  to  the  lot  of  the  amiable 
and  interesting  Miss  Annie  £llsworth  to  send  the  first  dispatch,  viz. : — 
"  What  hath  God  wrouobt  ?'' 

Q;^  The  line  from  Portland,  Me.,  to  Montreal,  is  in  sucoeasful  operation* 

Q;;^  The  Morse  and  House  lines,  between  New- York  and  Boston,  have 
raised  the  tariff  between  those  cities  to  40-3. 

The  fiain  Lines  in  America  are  as  follows,  viz. : — ^From  Boston  to  Fojt- 
land,  and  from  Boston  to  Montreal,  Canada,  with  branches  to  Springfield, 
Masa,  and  St  Johnsburg,  Vt,  from  White  lUver  Junction. 

[i;p*  W.  n.  Heiss,  Esq.,  has  resigned  the  superintendenoy  of  the  West- 
em  Telegraph  Line. 

[[[p^  Judge  Caton  continues  as  President  of  the  line  from  St.  Loois  to 
Chicago.  He  has  entirely  rebuilt  the  line,  and  it  now  bids  fair  to  make 
money.  No  one  is  more  capable  than  the  distinguished  Judg^e  for  the  po- 
sition he  occupies. 

\[^  The  line  from  Louisville  to  St.  Lonis  is  being  transferred  to  the 
railroad  from  St  Louis  eastward,  under  the  energetic  directioa  of  its  accom- 
plished superintendent,  J.  N.  Alvord,  Esq. 

Q;^  Morse's  patent  of  1840  expires  June  2Uth  nezt^  upon  'w^bioli  be  has 
applied  for  an  extension.  Of  course  it  wili  be  granted,  if  justice  be  the  law 
in  the  case. 
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\[^  The  Captain-General  of  the  Island  of  Caba  has  ordered  the  oomple- 
tion  of  the  telegraph  lines  contracted  for  by  his  predeoessor. 

QJ^  The  Magnetic  Telegraph  Company  between  Washington  and  New- 
York  recently  declared  a  diyidend  equal  to  four  per  cent,  on  the  capital 
gtock  in  the  line  for  the  past  quarter. 

11^  The  Western  Telegraph  Line,  from  Baltimore  to  Wheeling,  recently 
declared  a  dividend.  The  line  on  the  railroad  between  those  cities  is  com- 
pleted. 

jgf  The  St  Lous  and  New-Orle^s  Telegraph  Line  has  cleared,  over 
and  sboTe  all  expenses  for  the  past  year,  about  two  thousand  dollars. 
Capital  stock,  fl  14,000.  Col.  William  Tanner  desenres  the  hearty  thanks  of 
the  stockholders. 


A  line  of  telegraph  has  been  extended  from  Eyausyilie,  Ind,  across 
the  Ohio  River,  to  Henderson,  Ky« 


In  the  April  Number  of  the  Companioit,  we  noticed  the  Fire  Alarm 
Telegraph  of  New-York  City.  Since  then  we  have  been  informed  that  the 
telegraph  we  allnded  to  was  the  Police  Telegraph,  and  not  for  fire  puiposes. 
We  hare  not  seen  the  latter,  and  therefore  make  the  correction. 

(EF^  The  Washington  and  New-Orleans  Company  is  building  two  hun- 
dred miles  of  second  wire^  of  the  very  best  Swedish  iron. 

D^^  The  line  from  Chattanooga  to  Nashville,  Tennessee,  is  now  progress- 
ing, and  will  be  speedily  built  on  the  line  of  the  railroad.  The  poles  will 
be  of  the  best  red  cedar.} 

D;^  The  Morse  Company  has  five  wires  from  New- York  to  Albany  and 
Boffalo. 

\[^  Passing  over  the  railroad  from  Washingtcm  to  Baltimore,  a  few 
days  since,  we  observed  that  there  were  two  wires  on  the  House  line  poles, 
and  that  in  Washington  there  were  five  wires.  Will  friend  Talcot  inform 
us  where  the  extra  three  extend  ? 

SiF^  The  French  Government  has  endorsed  the  bonds  of  the  Submarine 
Telegraph  Company  from  Spezzia  to  Corsica  and  thence  to  Africa,  both  for 
the  principal  and  interest 

IC^  The  Emperor  of  Russia  takes  a  great  interest  in  the  Atlantic  Ocean 
Telegraph. 


There  are  about  four  hundred*  and  fifty  miles  of  telegraph  in 
California. 

[E^  Dr.  Goel  is  building  several  branch  lines  in  the  eastern  part  of 
New-Jersey. 

[C^^  In  California,  the  telegraph  lines  use  a  gum  insulator.    In  dry  sea- 
soDs  it  works  well,  and  in  wet  it  does  not 
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[t^  The  Washington  and  New-Orleans  Telegraph  Company  is  clearing 
about  six  per  cent.,  for  the  present  fiscal  3rear. 

D^p*  The  Maine  Telegraph  line,  from  Boston  to  New-Bronswic)^  has 
made,  for  the  past  year,  sixteen  per  cent,  dividends. 

(I^  The  New- York,  Albany,  and  Buffalo  line  has  been  paying  for  the 
past  fiscal  year  9  per  cent,  dividends. 

[[p*  The  first  subscribers  for  stock  in  the  Morse  American  Telegraph 
were  Messrs.  Corcoran  and  Riggs,  of  Washington  City,  for  one  thousand 
dollars.  This  subscription  influenced  others,  and  induced  the  people  to  ex- 
amine into  the  practicability  of  the  telegraph. 

JS^  '^^  ^^^  earning  from  the  sale  of  patents  of  the  Morse  Telegraph  was 
forty  dollars^  which  was  contributed  by  Prof  Morse  to  the  Methodist  Eps- 

copal  Church,  and  paid  over  to  Rev.  Henry  Slicer,  in  Washington  City. 

•     

[);^The  Morse  Telegraph  has  been  chosen  by  the  government  of  Aus- 
tralia as  the  most  practical  system  for  the  ofiicial  lines,  in  preference  to  the 
Cooke,  Wheatstone,  and  other  telegraphs. 

Q;;^  The  National  Telegraph  lines,  from  Philadelphia  to  8t  Looifl^  ave^ 
raged  about  three  per  cent  dividends  for  the  past  quarter. 

[t;^  We  are  rejoiced  to  hear  that  the  Erie  and  Michigan  Telegraph  line, 
from  Bufifalo  to  Chicago,  is  now  making  money,  and  paying  dividends  on 
the  stock. 

^^  We  understand,  from  Mr.  Charles  F.  Wood,  stfpt.,  that  the  line 
from  New- York  to  Boston  is  in  splendid  order,  and  making  money. 

q;^  The  number  of  telegraph  offices  in  America  is  1186. 


Extract  of  a  Letter  from  H.  T.  PmLLiPs,  of  the  Augusta,  Atlaitta, 
AND  Nashville  Tel.  Co. — Your  Telegraph  Companion  I  shall  recommend 
to  all  operators,  for  its  great  usefulness.  We  want  your  telegraph  map  as 
soon  as  completed. 

Extract  op  a  Letter  from  W.  B.  Ransom,  Supt.,  San  Francisco^  Cal. 
—We  use  the  Grove  battery,  for  we  know  we  can  rely  upon  it.  California 
in  the  dry  seasons  is  the  finest  country  in  the  world  for  telegraphing.  I  am 
very  much  pleased  with  the  Telegraph  Companion. 
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Art.  L— PROFESSOR  MORSE— THB  TELEGRAPH. 

Among  the  distinguished  men  whose  genius  has  irradiated 
some  of  the  most  intricate  paths  of  modern  science,  or,  rather, 
which  has  made  valuable  additions  to  the  list  of  sciences,  con- 
spicuous stands  the  subject  of  the  present  sketch.     Immortal 
feme  has  been  won  a  thousand  times  in  the  same  channel — 
won  by  plodding,  imitative,  secondary  minds.    The  English- 
man, or  the  Frenchman  who  writes  as  well  as  Horace,  though 
Horace  may  have  been  his  master,  and  even  his  daily  tutor, 
is  commended  for  his  originality.     The  soldier,  who  fights  like 
Alexander,  though  his  ambition  may  have  been  aroused,  and 
his  courage  stimulated  by  the  lessons  of  Plutarch,  will  go  down 
to  future  ages  as  a  hero  bom.     But,  while  honors  like  those 
await  the  rhyming  multitude  and  the  destroyers  of  mankind, 
even  the  name  of  our  subject  is  not  a  familiar  word,  except 
among  men  of  learning.     Morse  accomplished  wh  jtt  neither  the 
genius  of  ancient,  nor  that  of  modern  times,  attempted :  He 

MiDE  THE  LIGHTNINGS  OF  HeAVEN  THE  VEHICLE  OF  THOUGHT  : 

yet  how  few  are  aware  that  he  still  lives,  or  that  he  has  lived 
at  aU.  He  is  even  alluded  to  by  one  of  the  biographers  as 
"an  American  artist,  better  known,  perhaps^  as  the  inventor  of 
the  electric  telegraph !" — as  though  an  invention  like  this  were 
not  to  be  accounted  a  matter  of  particular  importance. 

Samuel  Finley  Breeze  Morse  is  the  eldest  son  of  the  first 
American  geographer,  Rev.  Jedediah  Morse,  and  was  born  on 
the  29th  of  Apri^  1791,  in  Charlestown,  Massachusetts.  His 
reat  grandfather,  on  his  mother's  side,  was  Dr.  Samuel  Finley, 

1 
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a  man  of  eminent  learning,  and  once  a  president  of  Princeton 
college.     The  name  of  Breeze,  he  denved  from  his  mother. 
He  received  an  excellent  education  at  Yale,  under  the  tuition 
of  the  celebrated  Dr.  Dwight — graduating  in  1810.    Having, 
from  early  youth,  exhibited  a  very  strong  inclination  to  the 
fine  arts,  and  particularly  to  the  art  of  painting,  of  which 
branch  he  was,  Indeed,  passionately  fond,  his  father  determined 
to  give  him  an  opportunity  to  acquaint  himself  with  the  mas- 
ter-pieces of  the  old  world ;  and  he  accordingly  visited  Lon- 
don, in  the  year  1811,  in  company  with  Washington  Allston, 
Esq.,  one  of  the  most  talented  artists  of  his  time.     Soon  after 
Morse's  arrival  in  London,  Mr.  C.  R  Leslie  came  to  the  city 
for  the  purpose  of  prosecuting  his  studies  in  the  same  profes- 
sion.   Morse  and  Leslie  roomed  together  at  No.  8,  Bucking- 
ham Place,  Fitzroy  Square,  a  house  which,  for  thirty  years, 
had  been  the  residence  of  American  artists.     The  warmest 
friendship  grew  up  between  them,  which  has  continued  until 
the  present  time.  Morse  was  recommended  to  West  and  Copley. 
from  whom  he  received'every  attention.    The  service  rendered 
the  youthful  artist  by  the  former  gentleman,  is  strongly  illus- 
trated by  the  following  authentic  anecdote  : — "  Morse,  anxious 
to  appear  in  the  most  favorable  light  before  West,  had  occu- 
pied himself  for  two  weeks  in  making  a  finished  drawing  from 
a  small  cast  of  the  Farnese   Hercules.     Mr.  West,  after  strict 
scrutiny  for  some  minutes,  and  giving  the  young  artist  many 
commendations,  handed  it  again  to  him,  saying, '  very  well, 
sir,  very  well,  go  on  and  finish  it.'     *  It  is  finished,^  replied 
Morse.     *  Oh  no,'  said  Mr.  West,   *  look  here,  and  here,  and 
here,'  pointing  to  many  unfinished  places  which  had  escaped 
the  untutored  eye  of  the  young  student.     No  sooner  were  they 
pointed  out,  however,  than  they  were  felt,  and  a  week  longer 
was  devoted  to  a  more  careful  finishing  of  the  drawing,  until, 
full  of  confidence,  he  again  presented  it  to  the  critical  eyes  of 
West.     Still  more  encouraging  and  flattering  expressions  were 
lavished  upon  the  drawing,  but  on  returning  it  the  advice  was 
again  given,  *  very  well,  indeed,  sir,  go  on  and  finish  it.'     'Is 
it  not  finished?*  asked  Morse,  almost  discouraged.     *  Not  yet,' 
replied  West,  *see,  you  have  not  marked  that  muscle,  nor  the 
articulations  of  the  finger  joints.'    Determined  not  to  be  an- 
swered by  the  constant '  go  and  finish  it>'  of  Mr.  West,  Morse 
again  diligently  spent  three  or  four  days  re-touching  and  re- 
newing his  drawing,  resolved  if  possible  to  elicit  from  his  se- 
vere critic  an  acknowledgment  that  it  was  at  length  finished. 
He  was  not,  however,  more  successful  than  before ;  the  di-aw- 
ing  was  acknowledged  to  be  exceedingly  good,  *  very  clever, 
indeed;'  but  all  its  praises  were  closed  by  the  repetition  of  tlie 
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$dvioe, '  welly  sir,  go  and  finish  it.'  f  I  cannot  finish  it/  said 
Morse,  almost  in  despair.  '  Well,'  answered  West,  '  I  have 
tried  you  long  enough ;  now,  sir,  you  have  learned  more  by 
this  drawing  Sian  you  would  have  accon^plished  in  double  the 
time  by  a  dozen  half-finished  beginnings.  It  is  not  numerous 
drawings,  but  the  chardcter  ^  one,  which  makes  a  thor* 
oogh  draughtsman.  Finish  one  picture,  sir,  and  you  are  a 
painter.'  "* 

The  subject  of  the  first  portrait  of  Morse  was  his  friend,  and 
the  subject  of  Mr.  L.'s  first  portrait  was  Morse.  They  pain- 
ted each  other  in  dashing,  fancy  costume ;  both  the  portraits 
are  at  the  house  of  their  ancient  hostess.  Making  rapid  ad- 
vances in  his  profession,  he  exhibited,  in  1818,  at  the  Boyal 
Academy,  his  colossal  picture  of  "  The  Dying  Hercules."  A 
plaster  model  of  this  subject,  intended  merely  to  assist  the  author 
whae  engaged  upon  the  painting,  was  awarded  the  prize  in 
sculpture  the  same  year.  When  this  model  was  shown  to 
West,  be  called  his  son,  Raphael,  and  pointing  to  it,  said,  *  look 
there,  sir,  I  have  always  told  you  any  painter  can  make  a 
sculptor."  In  reference  to  the  picture  of  Morse,  one  of  the 
journals  of  the  day  remarks :  **  of  the  academicians,  two  or 
three  have  distinguished  themselves  in  a  pre-eminent  degree ; 
besides,  few  have  added  much  to  their  fame,  perhaps,  they 
have  hardly  sustained  it;  but  the  grpat  feature  in  this 
exhibition  is,  it  presents  several  works  of  very  high  merit  by 
artists  with  whose  performances,  and  even  with  whose  nameSi 
we  are  unacquainted.  At  the  head  of  this  class  are  Messrs. 
Monroe  and  Mobse." 

Stimulated  by  his  success  to  greater  exertions  than  he  had 
ever  made,  he  determined  to  contend  for  the  premium  offered 
the  following  year  in  historical,  composition.     The  premium 
was  a  gold  medal  and  fifty  guineas;  the  subject,  "The  Judg- 
ment of  Jupiter  in  the  case  of  Apollo^  Marpessa,  and  Idas." 
This  composition  was  exceedingly  difficult,  and  required  in- 
tenae  application  for  a  considerable  length  of  time ;  but  by 
great  diligence  the  picture  was  completed  several  months  be-. 
rore  the  period  appointed  for  the  decision,   '  Our  young  painter, 
however,  having  been  absent  four  years,  found  himself  under  the 
necessity  of  leaving  England  before  enjoying  an  opportunity  of 
competing  with  the  other  candidates  for  the  prize;  he  did  not 
come  away,  though,  without  an  expression  of  opinion  from 

»  «•  WTicn  Mt.  West  was  painting  his  *  Christ  Rejected/  Morse  calling  on  him, 
tiw  old  grendeman  began  a  critical  examination  of  his  hands,  and  at  length  said 
'  Jet  Bde  tie  you  with  this  cord,  and  take  that  place,  while  I  paint  in  the  hands  of 
our  Saviour.*  Morse  of  coarse  complied — ^West  finished  his  work,  and  releas- 
ing hiniy  0aid, '  you  may  say  now,  if  you  please,  you  had  a  hand  in  this  pictare.'/' 
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West,  that  his  picture  was  the  best  on  file.  The  narrow- 
mindedness  of  those  appointed  to  superintend  the  paintings, 
and  award  the  prize,  was  strongly  exhibited  in  their  refusal  to 
permit  Mr.  Morse  to  be  represented  in  his  absence.  He  was 
told  that,  by  a  rule  of  the  academy,  it  was  rendered  necessary 
for  the  artist  to  be  present  to  receive  the  premium. 

In  August,  1815,  Morse  returned  to  America.  His  picture 
^was  exhibited  for  upwards  of  a  year  in  Boston,  but  no  one 
offering  to  purchase  it,  he  presehted  it  to  John  A.  AUston, 
Esq.,  of  South  Carolina,  a  gentleman  who  had  frequently 
afforded  him  employment  upon  costly  paintings.  Morse's  ea- 
ucation  had  been  very  liberal,  and  upon  his  return  to  the 
Union,  he  indulged  a  reasonable  hope  oi  eminent  success  in  the 
department  to  which  he  had  devoted  four  years  of  hard  study ; 
but,  like  thousands  of  artists  before  him,  he  was  doomed  to 
disappointment.  Opening  his  rooms  in  Boston,  he  was  greeted 
by  the  citizens  with  all  that  hospitality  for  which  New-Eng- 
landers  are  so  remarkable ;  the  old  and  the  young,  the  ridi 
and  the  poor,  the  high  and  the  low,  called  upon  him,  and  wel- 
comed him  as  a  guest ;  all  the  attentions  of  polite  society  were 
his;  he  was  regularly  invited  by  the  principal  families  of 
Boston  to  the  various  entertainments  of  the  city ;  but  receiv- 
ing not  a  single  order  in  historical  composition^  to  which  branch 
of  his  profession  he  had  particularly  devoted  himself,  he  re- 
solved to  try  his  hand  upon  portraiture^  for  which  department 
he  was  only  partially  qualified.  Turning  his  back,  therefore, 
upon  Boston,  he  made  his  way  into  New-Hampshire,  where 
he  found  employment  in  painting  small  portraits  at  $15  per 
head.  During  this  visit  to  the  Granite  State,  he  became  ac- 
quainted with  Miss  Walker,  and  engaged  to  oecome  her  hus- 
band so  soon  as  the  sun  of  good  fortune  should  shine  upon  his 
{professional  career.  This  event  gave  direction  to  his  whole 
ife.  Palling  in  about  this  period  with  a  southern  gentleman 
who  gave  him  assurance  of  regular  employment  in  the  south, 
at  four  times  the  price  he  was  then  receiving,  he  immediately 
wrote  to  Dr.  Finley,  of  Charleston,  South  Carolina,  his  uncle,  . 
for  advice  in  regard  to  a  visit  to  that  citv.  His  uncle  extend- 
ing to  him  a  ooraial  invitation  to  become  his  guest,  he  left  New- 
Hampshire,  and  made  his  home,  temporarily,  in  Charleston. 
Several  weeks  passing  without  his  having  received  any  thing 
to  do,  he  proposed  to  the  Doctor  to  paint  his  portrait,  to  be  left 
as  a  memento,  and  then  to  quit  the  city.  Before  he  had  fin- 
ished the  portrait  of  Dr.  Finley,  however,  three  applications 
were  filed  Djr  persons  who  had  witnessed  his  success.  In  a 
few  weeks,  his  list  amounted  to  150  names,  engaged  at  %60 
each.    The  sky  of  his  future  brightening,  he  determined  to 
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labor  hard,  and  with  money  in  his  pockets,  and*  this  list  of 
subscribers,  to  return  to  New-Hampshire,  marry,  and  •return 
next  winter  to  Charleston  with  a  wife.     For  more  than  three 
months,  he  finished  fonr  portraits  a  week,  leaving^  the  city 
with  $3,000,  and  a  large  number  of  engagements.    Keturnin^ 
to  New-Hampshire,  he  was  very  happily  married,  but  he  did 
not  forget  to  visit  regularly  for  years  the  scene  oi  his  earliest 
good  fortune,  and  the  home  of  many  of  his  warmest  friends. 
About  the  year  1820,  Morse  conceived  the  idea  of  painting 
the  interior  of  the  national  House  of  Representatives,  with 
portraits  of  the  members.     He  thought  a  painting  of  this  de- 
scription could  be  sent  around  to  the  various  cities  ;  and  that 
the  revenue  he  would  derive  from  its  exhibition  would  enable 
him  to  prosecute  successfully  the  branch  of  his  art  for  which 
he  had  prepared  himself.    Removing  his  family  to  New-Haven, 
he  proceeded   to  Washington,  made  the   necessary  arrange- 
ments, returned,  and  executed  his  task.     Instead  of  realizing 
anv  profits,  however,  from  his  picture,  he  lost  several  hundred 
dollars  in  exhibiting  it.*  Much  of  his  money,  too,  being  called 
for  by  his  father,  who  had  experienced  a  reverse  of  fortune, 
he  was  suddenly  left  without  means,  and  with  a  family  to  sup- 
port. About  this  time,  he  sought  employment  atNew- York,  and 
recommended  by  James  Hillhouse,  and  Isaac  Lawrence,  Esq., 
an  order  was  passed  by  the  corporation  of  the  cityf  to  paint 
a  full-length  portrait  of  iJafayette,  then  on  a  visit  to  the  United 
States.     This  portrait  is  truly  said  to  have  been  **  begun  in 
misfortune,  and  prosecuted  in  sorrow."     While  Morse  was 
engaged  upon  it,  his  father  and  mother  died. 

In  the  midst  of  these  afflictions,  Mr.  Morse  formed  that  asso- 
ciation of  artists  which  resulted  in  the  establishment  of  the 
National  Academy  of  Design,  of  which  he  was  chosen  Presi- 
dent.    His  success  drew  down  upon  him  the  malignant  vitu- 
peration of  the  jealous  leaders  of  tne  American  Academy  of  the 
Fine  Arts.    A  few  years,  however,  were  sufficient  to  silepce 
the  voice  of  calumny ;  those  who  had  been  most  prominent 
in  denouncing  him,  finding  their  labors  fruitless,  endeavored 
to  raise  themselves  by  elevating  Morse.     As  an  evidence  of 
the  devotion  of  our  subject  to  art,  it  may  be  mentioned  that 
the  first  course  of  lectures  read  in  America  upon  the  subject, 
was  delivered  by  him,  before  the  New- York  Athenaeum,  and 
afterwards  to  the  students  of  the»  academy,  of  which  he  may 
be  said  to  have  been  the  founder. 

*  This  picture  was  finally  sold  for  a  thousand  dollars,  and  removed  to  Great 
Britain. 
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For  the  |Turpose  of  extending  Lis  acq^uaintance  with  his  pe- 
culiar branch  of  art,  Morse  paid  a  visit,  in  the  y^ar  1829,  to 
Europe,  traveling  through  England,  France,  and  Italy.  Ee- 
turning  homeward,  he  stopped  at  Paris,  and  commenced 
his  celebrated  picture  of  the  Gallery  of  the  Louvre.*  **  On- 
leaving  Paris,"  says  Dr.  Dunlap,  "  he  returned  to  London,  and 
had  the  satisfaction  of  renewing  former  recollections  and  ac- 
quaintances, and  particularly  of  enjoying  the  society  of  his 
nriend  Leslie.  His  good  old  friend  and  master,  West,  was  no 
more,  and  his  younger  friend  and  instructor,  AUston,  was  in 
America ;  but  he  had  recollections  of  the  latter  brought  to  his 
mind  very  unexpectedly.  Morse  had  brought  a  letter  to  a 
gentleman  from  Italy,  whose  direction  was  No.  11,  Tinny 
street,  London.  After  an  absence  of  sixteen  or  seventeen 
years,  he  had  no  remembrance  of  the  street,  or  thought  that 
it  was  connected  with  any'trausaction  of  interest  to  him.  He 
sought  the  street,  and  on  entering  it,  he  saw  objects  which' 
appeared  familiar  to  him ;  but  which  might  only  have  remind- 
ed him  of  those  dreamy  sensations  we  experience  through  life, 
when  entering  a  strange  place  we  feel  as  if  all  the  scene  waa 
merely  a  renewal  of  former  impressions,  made  we  know  not 
how  or  when.  He  inquired  for  No.  11,  of  a  gentleman  pass* 
ing,  who  exclaimed,  *  surely  I  know  you,  sir.'  '  My  name  is 
Morse.'  *  And  have  you  forgotten  that  house  ?'  pointing  to  iL 
*  that  is  No.  11,  my  name  is  Collard,'and  there,  with  you  and 
your  friend  Allston,  and  his  friend  Coleridge  and  Lonsdall,  I 
have  passed  many  hours 'in  times  past.*  The  reality  now 
flashea  upon  Morse — ^he  entered  the  house,  and  found  himself 
in  the  apartment  where  he  had  witnessed  such  poignant  scenes 
of  distress  in  former  days — ^the  chamber  in  whicn  his  dear  friend 
and  mentor's  wife  had  expired,  -and  where  he  had  seen  that 
friend  deprived  of  reason  in  consequence  of  the  sudden  be- 
reavement." 

Mr.  Morse  acquired  a  vast  fund  of  knowledge  in  his  Euro- 
pean tour,  having  familiarized  himself  with  the  best  models  in 
the  world ;  and  he  quit  England,  in  1852,  with  every  pros- 
pect of  winning,  in  a  few  years,  a  splendid  fame,  f 

*  Thii  picture  Wf  g  finished  in  New- York  and  exhibited  in  that  city  and  New* 
Haven.  Every  Artist  and  connoisseur  was  charmed  with  it,  but  it  was  caviare 
to  the  multitude.'  Those  who  had  flocked  to  see  the  nudity  oi  Adam  and  £t«, 
bad  no  curiosity  to  see  this  beautifuUand  curiou«  specimen  of  art.  It  was  pur- 
chased by  George  Clarke,  Esq.,  of  Otsego,  and  removed  to  Hyde  Hall,  on  Ot« 
•ego  lake." 

t "  Mr  Morse  has  told  me  that  he  formed  a  theory  for  the  distribution  of  col- 
ors in  a  picture  many  years  since,  when  standing  before  a  picture  of  Paul  V#- 
onese,  which  has  been  confirmed  By  all  his  subsequent  studies  of  the  works  of 
the  great  masters.    This  picture  is  now  in  the  National  Gallery,  London.^  He 
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Up  to  this  period,  aooording  to  tlie  most  reliable  informa* 
tbn  in  our  possession,  Mr.  Morse  seems  not  to  have  indulged 
even  a  remote  idea  of  such  an  invention  as  that  which  has 
since  enrolled  him  on  the  list  of  the  first  scientific  men  of  all 
ages.  His  whole  mind  appears  to  have  been  occupied  upon 
maltera  bearing  no  relation  even  to  the  subject  of  electricity, 
in  any  of  i£s  various  modes.  It  is  doubtless  true  that  his  rea* 
ding  had  been  so  extensire,  and  his  habits  of  thought  so  rigid 
and  methodical,  he  could  easily  have  transformed  himself 
fiom  a  painter  to  a  sage,  but  it  is  not  in  evidence  that  any 
such  disposition  as  he  afterward  made  of  lightning  was  a  part 
of  his  daily  meditation.  Indeed,  if  he  be  constituted  like  the 
generality  of  the  votaries  of  the  *'  fine  arts,"  a  prophetic  de- 
velopment of  his  future  course  would  probablv  have  subjected 
the  scientific  Elijah  to  silent  imputations  on  the  part  of  Morse 
not  very  creditable  to  the  inspiration  of  the  former.  The 
privilege  is  not  allowed  even  to  genius  in  this  world  to  inspect 
its  own  elements,  and  read  its  own  destiny,  and  it  is  perhaps 
well  for  mankind  that  it  is  so.  Could  we  liik'  the  curtain  which 
hides  our  future  lives,  and  glance  hastily  at  tGe  misfortunes* 
the  vexations,  and  the  disappointments  which  await  us,  we 
should  be  discouraged  from  attempting  the  performance  even 
of  such  deeds  as  are  destined  eventually  to  crown  us  with 
honor.  Could  Prof.  Morse  have  foreseen  the  trials  through 
which  he  has  passed,  and  believed  that  he  would  be  called  to 
prove  to  the  scientific  world  so  obviqus  a  fact  as  his  exclusive 
right  of  property  in  the  magnetic  telegraph,  this  great  inven- 
tion would  probably  not  have  ranked  among  the  improvements 
of  the  nineteenth  century.  But  we  have  not  space  to  digress 
from  our  subject. 

Tl\e  word  telegraph  is  from  'two  Greek  words,  TTjXe  and 
ypi0« — ^the  former  signifying  "  distant,"  and  the  latter  **  write,'' 

saw  in  it  that  the  Jughat  lisht  was  cold ;  the  man  of  light  warm ;  the  miidU 
tint  cool ;  the  shadaia  negative  ;  and  the  reflections  hot.  He  says  he  has  tried 
this  theory  by  placing  a  white  ball  in  a  box  lined  with  white,  and  convinced 
himself  that  the  system  of  Paul  Veronese  is  the  order  of  nature.  Balls  of  or* 
aage  or  of  blue  so  placed,  give  the  same  relative  result.  The  high  light  of  the 
bafi  is  uniformly  cold,  in  comparison  with  the  local  color  of  the  ball.  '  I  have 
observed  in  a  picture  by  Rubens  that  it  had  a  foxy  tone,  and  on  examination  I 
foand  that  the  shadow  (which,  according  to  my  theory  ought  to  be  negative,) 
Was  hot.  Whenever  I  found  this  to  be  the  case,  I  found  the  picture  foxy.'  On 
one  occasion  his  friend  Allston  said  to  him,  while  standing  before  an  unfinished 
painting,  *  I  have  painted  that  piece  of  drapery  of  every  color,  and  it  will  not 
aaYmoiiize  with  the  rest  of  the  picture.'  Morse  found  the  drapery  belonged  to 
the  muM  of  light  and  said, '  according  to  my  theory  it  must  be  warm  ;  paint  it 
flesh  color.*  *  What  do  you  mean  by  your  theory  T  Morse  explained  as  above. 
AUstou  immediately  said,  *  it  is  so  ;  it  is  in  nature  ;'  and  has  since  said,  <  your 
theory  has  saved  me  many  an  hour's  labor.' " 


280  SHAJTFKXB'S  TKLBOaAPH  GOMPAIiaOK. 

f  eferring  to  a  contrivanoe  by  wHch  intelligence  may  be  com- 
municated to  a  distance,  and  generally  to  a  method  of  com- 
municating by  preconcerted  signals.    Different  names  have 
been  applied  in  aiSerent  countries.    In  France,  the  denomina- 
tion semaphore  is  often  used.     Telegraphing    is  almost  as 
old  as  the  world,  having  been  considered  a  very  important 
adjunct,  in  every  age,  of  the  machinery  of  war.    Perhaps  a 
thousand  kinds  of  signals  have  prevailed  among  the  various 
nations  of  the  earth,  and  a  history  of  their  gradual  improve- 
ment, though  void  of  value,  would  not  be  destitute  of  interest. 
One  of  the  most  complete  and  siinple  methods  *  which  we  re- 
member, was  practiced  by  John  Smith,  the  **  father  of  Yir- 
ginia,"  while  a  prisoner  of  war  in  Turkey.    Most  of  the  tel- 
egraphs of  olden  times  consisted  of  boards  or  wooden  arms, 
whicn  signified  the  letters  of  the  alphabet,  according  to  the 
positions  in  which  they  were  placed.    A  singular  tel^fraph 
was  used  in  France  towards  the  close  of  the  last  century,  by  • 
which  intelligence  was  communicated,  letter  by  letter — only 
sixteen  letters  constituting  the  entire  alphabet.    A  piece  of 
machinery  of  this  description  W£fi3  in  operation  between  the 
Louvre,  in  Paris,  and  Lisle,  enabling  the  Committee  of  Public 
Safety  and  the  combined  armies  in  the  Low  Countries  to  com- 
municate with  each  other.    So  great  were  the  advantages  de- 
rived even  from  the  use  of  this  bungling  apparatus,  all  Europe, 
and  particularly  the  British  Empire,  set  about  effecting  Bome 
radical  improvement.    A  great  number  of  plans  was  proposed, 
which  may  be  reduced  to  two  classes :  first,  shutters,  which 
open  or  close  certain  apertures  made  to  receive  them  ;  second- 
ly, arms  movable  on  pivots.    A  shutter-apparatus  was  adopted 
Dy  the  Admiralty  in  the  first  government  line  of  telegraphs 
established  in  England,  in  the  year  1796,  between  London  and 
Dover.    This  machinery  continued  in  use  until  1816.     In  this 
year,  it  was  determined  to  adopt  the  semaphores  of  France, 
which  had  been  in  use  on  the  French  coast  from  1808;  and,  as 
materially  improved  by  Sir  Home  Popham,  they  were  fotind  ot 
very  great  service.    Popham's  telegraph  consisted  of  two  arms 
on  one  post ;  but,  as  they  were  mounted  upon  separate  pivots, 
each  could  assume  six  different  positions,  and  was  capable  of 
affording  twenty-four  signals.    This  apparatus,  with    some 
modifications,  lasted  until  the  introduction  of  the  electric   tel- 
egraph.   The  greatest  facility  perhaps  ever  attained  in  signal 
communication  was  by  the  method  invented  by  Col.  Paisley, 
of  France,  in  1822  :  **  it  consisted  of  upright  posts  of  mode- 
rate height,  having  two  arms  moving  upon  a  common  pivot, 

♦Torchlights. 
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eBch  of  which  could  be  put  in  seven  positions,  and  each  po* 
sition  indicated  a  word  or  sentence.    The  posts  were  placed 
from  three  to  five  miles  apart ;  but  each  was  visible  to  the 
nearest  on  either  side.     "When  the  arm  of  the  first  was  put  in 
a  ^ven  position,  the  man  at  the  second  put  his  in  the  same  po* 
sition,  and  the  third,  fourth,  &c.»  did  the  same,  and  a  word 
was  thus  run  through  the  line  at  the  rate  of  about  a  mile  in  a 
second ;  then  another  word  was  conveyed  in  the  same  way, 
and  then  another,  and  so  on,  till  the  whole  message  was  com- 
mnnicated.    It  could  be  used,  of  course,  only  by  day-Hght. 
There  were  twenty-seven  of  these  signal  posts  between  Calais 
and  Paris,  152  miles ;  a  word  was  conveyed  through  the  line 
in  three  minutes,  and  a  sentence  of  ten  words  in  half  an  hour. 
There  were  eighty  signal  posts  between  Paris  and  Brest,  825 
miles,  through  which  distance  a  word  was  conveyed  'in  ten 
minutes,  and  a  sentence  of  ten  words  in  one  hour  and  forty 
minutes.     It  will  be  seen  at  once  that  this  mode  of  conveying 
intelligence  was  very  expensive;  it  required  more  than  eighty 
men  to  convey  ten  words  826  miles,  and  kept  them  occupied 
one  hour  and  two  thirds.    And  yet  it  was  aeemed  so  impor- 
tant to  be  able  to  convey  it  in  this  speedy  manner,  the  govern- 
ment of  France  supported  them  at  the  cost  of  $210,000  annu- 
ally.   England  paid  $15,000  a  year  to  sustain  72  miles  of 
telegraph,  between  Portsmouth  and  London." 

Methods  of  telegraphic  communication  without  machinery 
have,  at  various  periods,  been  devised  and  used  in  conducting 
military  operations ;  and  these  have  been  found  particularly 
vaiaable  in  time  of  war.    One  is  by  **  discs  of  wood  held  by 
men  in  certain  positions  ;  another  by  a  white  handkerchief, 
varidi  in  position ;  another  by  two  small  flags ;  and  another 
by  stationing  a  few  men  in  pre-arranged  positions,"  &c.     Na- 
val signals  have  been  found  absolutely  necessary  at  all  times. 
They  have  consisted  usually  of  flags  of  various  forms  and 
colors,  sometimes  numbered  in  signal  books.    The  best  system 
of  flag  telegraphing  is  perhaps  that  invented  by  H.  J.  Bodgers 
of  Baltimore.    But  we  must  proceed  at  once  to  the  considera- 
tion of  the  Electro-Maonetio  Telegraph. 

While  on  his  way  to  the  United  States,  in  1882,  upon  the 
packet  ship  Sully,  a  gentleman  referring  to  the  experiments 
which  had  just  been  made  in  Paris  with  the  electro-magnet, 
a  discussion  arose  in  regard  to  the  time  occupied  by  the  elec- 
tric fluid  in  passing  through  a  wire  of  a  hundred  feet  in  length. 
Upon  the  intimation  that  the  passage  is  instantaneous, — ^recol- 
lecting the  experiments  of  Franklin — ^Morse  suggested  that 
the  electricity  could  be  carried  to  any  distance,  and  be  made 
a  means  of  conveying  and  recording  intelligence.    The  idea 
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took  deep  hold  of  his  mind|  and  before  the  end  of  the  yoj* 
age,  he  had  draughted  and  written  a  plan  of  the  greatest  inven- 
tion of  the  age.     **The  electric  telegraph  invented  b^  Pxo£ 
Morse  of  America,  in  1832,  was  essentially  a  registering  in- 
strument, the  various  signals  being  traced  on  a  strip  of  paper. 
An  electro-magnet  was  so  placed  as  to  be  within  attracting 
distance  of  any  armature  fixed  to  the  shorter  arm  of  a  lever, 
of  which  the  longer  end  carried  a  pencil  projecting  sidewise 
from  it^  and  pressed  lightly  against  a  sheet  of  paper.    This 
paper  was  made  to  travel  slowly  beneath  the  pencil.    So  long 
as  no  attractive  power  was  exerted  by  the  electro-magnet,  the 
pencil  would  continue  to  trace  a  straight  line  as  the  paper 
moved  onwards :  but  on  momentarily  ma£:ing  the  circuit,  with 
the  battery,  the  armature  was  drawn  to  the  electro-magnet, 
and  the  pencil  carried  by  the  arm  of  the  lever  upwards,  made 
an  angular  mark  like  the  letter  Y  reversed,  on  the  paper. 
These  angles  might  either  be  joined  in  groups,  by  rapidly 
succeeding  compIetioDS  of  the  circuit ;  or  they  might  be  sep* 
arated  by  longer  or  shorter  spaces  of  straight  line.    The  nine 
digits  were  represented  by  corresponding  numbers  of  angles, 
and  these  were  combined  so  as  to  form  all  possible  numbers. 
In  the  telegraph  constructed  by  Morse  in  1844,  between  Bal- 
timore and  Washington,  a  dinerent  mode  of  recording  the 
signals  was  adopted.    The  use  of  the  pencil  was  found  objec- 
tionable from  its  so  freq\iently  requinng  fresh  pointing,  and 
fix>m  the  risk  of  breakage.    The  same  arrangements  were  re- 
tained in  regard  to  the  paper,  but  it  was  made  in  its  course  to 
pass  under  a  roller  having  a  groove  around  it.    The  long  arm 
of  the  lever  carried  a  blunt  steel  point  standing  out  from  its 
upper  surface  vertically  under  the  groove  in  the  roller.    When, 
therefore,  the  arm  of  the  lever  was  elevated,  by  the  attraction 
of  the  magnet  upon  the  armature,  the  steel  point  pressed  the 
paper  into  the  groove,  and  produced  an  indentation.    If  the 
attraction  were  momentary,  a  depressed  point  was  produced ; 
but  if  the  action  were  continued  for  a  longer  time,  a  lengthened 
depression  was  the  result,  as  the  paper  was  drawn  on.    The 
combinations  of  these  two  kinds  of  marks  denoted  the  various 
letters  and  figures.    In  his  first  instrument,  Morse  produced 
the  requisite  groups  of  angles  by  means  of  type  having  as 
many  projecting  ridges,  or  teeth  as  there  were  to  be  angles. 
These  being  arranged  in  a  frame,  as  required  for  the  message, 
made  the  successive  contacts  with  the  battery  as  they  were 
drawn  under  the  lever  or  spring.    Subsequently,  however, 
a  single  key  was  used,  by  depressing  which  with  tne  finger  the 
oircuit  mignt  be  completed  when  necessary." 
Wherever  Morsels  instrument  has  been  carefully  examinedl 
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it  has  been  pronoimced  the  best.   Already,  it  has  been  approved 
by  most  of  the  gov^nments  of  the  old  world.    In  1861,  at  a 
convention  held  by  Austria,  Prussia,  Saxony,  Wirtembnrg, 
and  Bavaria,  for  the  purpose  of  determining  upon  a  uniform 
Bystem  of  telegraphing  tor  Germany,  Mr.  Morse's  instrument, 
by  the  advice  of  Steinheil,  was  selected  and  declared  to  be  su- 
perior to  any  other  that  had  ever  been  invented.    The  first 
foreign  acknowledgment  of  his  invention  was  by  the  bestowal 
of  a  nishan,  or  order — the  *  border  of  glory" — -by  the  Sultan 
of  Turkey.     Next  comes  a  gold  snuff-box,  from  the  King  of 
Prussia,  containing  the  Prussian  gold  medal  of  scientific  merit. 
Lastj  from  the  King  of  Prussia,  the  "  Wirtemburg  Gold  Medal 
of  Arts  and  Sciences."    His  system  has  also  been  adopted  in 
Denmark,  Norwav,  Sweden,  Eussia,  &c.,  &c.    In  1838,  Morse 
went  to  Englandf  to  secure  a  patent  in  that  country,  but  was 
refused,  upon  the  pretext,  manufactured  by  Wheatstone  and 
his  friends,  that  his  invention  had  been  published.     The  only 
proof  which  could  be  adduced  was  the  publication  of  an  ex- 
tract of  the  New- York  *'  Journal  of  Commerce"  in  an  EngUsh 
periodical  devoted  to  science. 

The  first  electric  telegraph  completed  in  the  United  States 
was  erected  between  Baltimore  and  Washington,  in  1844,  and 
the  first  public  message  transmitted  was  the  announcement  of 
the  nomination  by  the  Baltimore  Convention,  of  James  K, 
Polk,  as  the  Democratic  candidate  for  the  Presidency,  More 
than  fifty  thousand  raile^'of  telegraph  have  since  been  erected 
in  this  country,  and  but  a  few  years  will  pass  until  all  partd  of 
our  vast  domain  will  be  bound  together  oy  iron  wires. 

Many  important  improvements  have  been  inade  of  late  in 
telegraphing.  Whether  the  system  of  placing  the  wire  under 
the  ground,  or  that  of  suspending  it  upon  poles  will  ultimate- 
ly  prevail,  cannot  be  predicted.  The  most  interesting  feature 
of  telegraphing,  and  that  likely  to  be  attended  by-  the  most 
important  results,  is  the  Submarine.  It  has  been  satisfactorily 
demonstrated  that  wires  can  be  so  coated  with  gutta  percha 
and  other  materials  as  to  act  under  water. 

Professor  Morse  still  indulges  the  idea  of  returning  to  his 
old  profession — painting ;  so  much  of  his  time,  however,  will 
necessarily  be  devoted  to*  the  business  to  which  he  has  given 
so  much  attention  for  twenty  years,  an  opportunity  will  prob- 
ably Dever  arise  for  him  to  gratify  his  ardent  wish  to  become 
once  more  associated  with  the  beautiful  and  classic  models  of 
Italy   and  the  Louvre.    We,  only  do  him  justice  when  we 
assert,  that  he  is  one  of  the  most  intellectual  and  refined  char- 
BCtoTS  of  the  age.    His  genius,  or  his  learning,  alone,  would 
constitute  him  an  ornament  to  the  proudest  galaxy  of  literary 
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and  scientific  men    in  the  world ;  and  it  is  with  pride  and 

Pleasure  we  claim  them  both  as  the  property  of  our  couDtrj. 
'he  period  is  near  at  hand  when  the  universal  voice  will  pro- 
nounce in  his  favor,  and  wben  the  miserable  pretenders  of 
Great  Britain  that  have  attempted  to  usurp  his  honors,  will 
sink  to  merited  oblivion. 

,  Professor  Morse  resides  at  Locust  Grove,  two  miles  south  of 
Poughkeepsie,  on  the  banks  of  the  Hudson. 


Art.  n^REPORTS  TO  CONGRESS  ON  THE  SUBJECT  OF  ELEmO- 

HA6NET1G  TELEGRAPHS. 

LeUerfrom  the  Secretary  of  the  Treasury^  transmitting  a  Report 
upon  the  svhfect  of  a  System  of  Telegraphs  for  the  Unitd 
States.    December  11,  1837. 

Treasury  Department,  December  6,  1837. 

5;  Sir  :  I  have  the  honor  to  present  this  report,  in  compli- 
ance with  the  following  resolution,  which  passed  the  House 
of  Eepresentatives  on  the  3d  of  February  last,  viz.  "  Besolved, 
That  the  Secretary  of  the  Treasury  be  requested  to  report 
to  the  House  of  Eepresentatives,  at  its  next  session,  upon  the 
propriety  'of  establishing  a  system  of  telegraphs  for  the 
United  States."  Immediately  after  its  passage  I  prepared 
a  circular,  with  the  view  of  procuring,  from  the  most  intd- 
ligent  sources,  such  information  as  would  enable  Congress, 
as  well  as  the  Department,  to  decide  upon  the  propriety  of 
establishing  a  system  of  telegraphs. 

It  seemed,  also  important  to  unite  with  the  inquiry  the 
procurement  of  such  facts  as  might  show  the  expense  at- 
tending different  systems  ;  the  celerity  of  communication  by 
each;  and  the  useful  objects  to  be  accomplished  by  their 
adoption. 

A  copy  of  the  circular  is  annexed,  (1.) 

The  replies  have  been  numerous,  and  many  of  them  are 
very  full  and  interesting.  Those  deemed  material  are  an- 
nexed, numbered  2  to  18,  inclusive. 

From  these  communications,  and  such  other  investiga- 
tions as  the  pressure  of  business  has  enabled  me  to  make,  1 
am  satisfied  that  the  establishment  of  a  system  of  telegraphs 
for  the  United  States  would  be  useful  to  commerce  as  well 
as  the  Government.  It  might  most  properly  be  made  ap- 
purtenant to  the  Post  Office  Department,  and,  during  war, 
would  prove  a  most  essential  aid  to  the  military  operations 
of  the  country. 


BKPOHTS  OK  SLECTRO-UAGKETIC  TSLEOEAFHS.  285 

The  expense  attending  it  is  estimated  carefully  in  some 
of  the  documents  annexed ;  but  it  will  depend  much  upon 
the  kind  of  system  adopted  :  upon  the  extent  and  location ' 
of  the  lines  first  established ;  and  the  charges  made  to    in- 
dividuals for  communicating  information  through  it  which  , 
may  not  be  of  a  public  character. 

On  these  points,  as  the  Department  has  not  been  reques- 
ted to  make  a  report,  no  opinion  is  expressed;  but  informa- 
tion concerning  them  was  deemed  useful  as  a  guide  in 
deciding  on  the  propriety  of  establishing  telegraphs,  and 
was,  therefore,  requested  in  the  circular  before  mentioned. 
Many  useful  suggestions  in  relation  to  the  subject  will  be 
found  in  the  correspondence  annexed,  and  in  the  books 
there  referred  to. 

The  Department  would  take  this  occasion  to  express,  in 
respect  to  the  numerous  gentlemen  whose  views  are  now 
suomitted  to  Co'ngress,  its  high  appreciation  and  sincere 
acknowledgment  ior  the  valuable  contributions  they  have 
made  on  a  subiect  of  so  much  interest. 
I  remain,  very  respectfoUy, 

Your  obedient  servant, 

LEVI  WOODBUEY, 

Secretary  of  the  Treaswry, 
The  Hon.  J.  K  Polk, 

Speaker  of  the  House  of  Representatives, 


No.  1. 

Circular  to  certain   Collectors  of  the   Customs^  Commanders  of 

Revenue  Cutters^  and  other  persons. 

Treasury  Department,  March  10,  1837. 

With   the   view  of  obtaining    information  in   regard    to 
"the   propriety  of  establishing  a  system  of  telegraphs  for 
the  United    States,"  in   compliance  with  the  request  con- 
tained in  the  annexed  resolution  of  the  House  of  Kepreseri- 
tatives,    adopted  at  its  last  session,   I  will    thank  you  to 
furnish  the   Department  with  your  opinion   upon  the  sub- 
ject.    If  leisure  permit,  you  would  oblige  me   by  pointing 
out  the   manner,  and  the  various  particulars,  in  which  the 
system   may  be  rendered  most  useful  to   the  Government 
of  the   United   States  and  the  public  generally.    It  would 
be  desirable,  if  in  your  power,  to  present  a  detailed  state- 
ment QB  to  the  proper  points  for  the  location,  and  distance 
of  the   stations  from  each  other,  with  general  rules  for  the 
r^ulatioB    of  the  system,   together  with   your  sentiments 
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• 

as  to  tke  propriety  of  oonnecting  it  with  any  existing  de- 
partment of  the  Goyernment^  and  some  de^ite  idea  of 
the  rapidity  with  which  intelligence  could  ordinarily,  and 
also  in  urgent  cases,  be  communicated  between  distant 
places.  I  wish  you  to  estimate  the  probable  expense  of 
establishing  and  supporting  telegraphs,  upon  the  most  ap- 
proved system,  for  any  given  distance,  during  any  specified 
period. 

It  would  add  to  the  interest  of  the  subject  if  you  would 
offer  views  as  to  the  practicability  of  uniting  with  a  system 
of  telegraphs  for  communication  in  clear  weather  and  in 
the  day  time,  another  for  communication  in  fogs,  by  cannon, 
or  otherwise;  knd  in  the  night,  by  the  same  mode,  or  by 
rockets,  fires,  &c. 

I  should  be  gratified  by  receiving  your  reply  by  the  first 
of  October  next. 

LEVI  WOODBURY, 

Secretary  of  the  Ibeasunf. 


No.  2. 
Letter  Jrom  S.  F.  B,  Morse,  to  the  Secretary  of  the  TS^easury, 

New- York  City  Universitt,  Sept  27,  1837. 

Dear  Sir  :  In  reply  to   the  inquiries  which  you  have 
done  me  the  honor  to  make,  in  asking  my  opinion  "  of  the 
propriety  of  establishing  a  system   of  telegraphs    for    the 
United  States,"  I  would  say,  in  regard  to  the  general  ques- 
tion,  that  I  believe  there   can  scarcely  be  two  opinions,  in 
such  a  community  as  ours,  in  regard  to  the  advantages  which 
would  result,  both  to  the  Government  and  the  public  gen- 
erally, from  the  establishment  of  a  system  of  communica- 
tion by  which  the  most  speedy  intercourse  may  be   had 
between  the  most  distant  parts  of  the  country.     The  tnatl 
system,  it  seems  to  me,  is  founded  on  the  universally  adnaitled 
principle,  that  the  greater  the  speed  with  which  intelligence 
can  be  transmitted  from  point  to  point,  the  greater  is  the 
benefit  'derived  to  the  whole  community.     The  only  ques- 
tion that  remains,  therefore,  is,  what  system  is  best  calculated, 
from  its  completeness  and  cheapness,  to  effect  this  desirable 
end? 

With  regard  to  telegraphs  constructed  on  the  ordinary 
principles,  however  perfected  within  the  limits  in  which  tbey 
are  necessarily  confined,  the  most  perfect  of  them  are  liable 
to  one  insurmountable  objection — they  are  usdess  the  greater 
part  of  the  time.    In  foggy  weather,  ^and  ordinarily  during 
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the  night,  bo  intelligenoe  can  be  transmitted.  Even  when 
they  can  transmit,  much  time  is  consumed  in  communicating 
but  little,  and^that  little  not  always  precise. 

Having  invented  an  entirely  new  mode  of  telegraphic 
communication,  which,  so  far  as  experiments  have  yet 
been  made  with  it,  promises  results  of  almost  marvellous 
character,  I  beg  leave  to  present  to  the  Department  a  brief 
sipcount  of  its  characteristica 

About  five  years  ago,  on  my  voyage  home  from  Europe, 
ihe  electrical  experiments  of  Franklin,  upon  a  wire  some 
four  miles  in  length,  was  casually  recallea  to  my  mind  in 
a'  conversation  with  one  of  the  passengers,  in  which  ex- 
periment it  was  ascertained  that  the  electricity*  travelled 
throogh  the  whole  circuit  in  a  time  not  appreciable,  but 
apparently  instantaneous.  It  immediately  occurred  to  me, 
^M  if  the  presence  of  electrtcity  could  be  made  VISIBLE  in  any 
desired  part  of  this  circuity  it  would  not  he  difficult  to  construct 
a  SYSTSM  OF  SIGNS  hy  which  intelligence  could  be  instanianeous- 
ly  transmitted.  The  thought,  thus  conceived,  took  strong 
hold  of  my  mind  in  the  leisure  which  the  voyage  afforded, 
and  I  planned  a  system  of  signs  and  an  apparatus  to  carry 
it  into  effect.  I  cast  a  species  of  type,  which  I  had  devised 
lor  this  purpose,  the  first  week  after  my  arrival  home :  and 
although  the  rest  of  the  machinery  was  planned,  yet,  firom 
the  pressure  of  unavoidable  duties,  I  was  compelled  to  post* 
pone  my  experiments,  and  was  not  able  to  test  the  whole 
plan  until  within  a  few  weeks.  The  result  has  realized  my 
most  sanguine  expectations. 

As  I  have  contracted  with  Mr,  Alfred  Vail  to  have  a  com- 
plete apparatus  made  to  demonstrate  at  Washington  by  the 
lat  of  January,  1838,  the  practicability  and  superiority  of  my 
mode  of  telegraphic  communication  by  means  of  electro- 
magnetism,  (an  apparatus  which  I  hope  to  have  the  pleasure 
of  exhibiting  to  you,)  I  will  confine  myself  in  this  communica- 
tioQ  to  a  statement  of  its  peculiar  advantages. 

FirsL  The  fullest  and  most  precise  information  can  be  al- 
most instantaneously  transmitted  between  any  two  or  more 
points,^  between  which  a  wire  conductor  is  laid :  that  is  to  say, 
no  other  time  is  consumed  than  is  necessary  to  write  the 
intelligence  to  be  conveyed,  and  to  convert  the  words  into 
the  telegraphic  numbers.  The  numbers  are  then  transmitted 
nearly  instantaneously,  (or  if  I  have  been  rightly  informed 
in  regard  to  some  recent  experiments  in  the  velocity  of 
electricity,  two  hundred  thoicsand  miles  in  a  second^)  to  any 
distance,  where  the  numbers  are  immediately  recognized^  and 
recouTerted  into  the  words  of  the  intelligence. 
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Second.  The  ^ame  Ml  intelligence  can  be  commimicated  a( 
any  moment,  irrespective  of  the  time  of  the  day  or  night,  or  state 
of  the  weather.  This  single  point  establishes  its  superiority  to 
all  other  modes  of  telegraphic  commxinication  now  known. 

Third,  The  whole  apparatus  will  occupy  but  little  space, 
(scarcely  six  cubic  feet,  probably  not  more  than  four  ;)*  and 
it  may,  therefore,  be  placed,  without  inconvenience,  in  any 
house. 

Mmrth.  The  record  of  intelligence  is  made  in  a  permanent 
manner,  and  in  such  a  form  that  it  can  be  at  once  bound  up  in 
volumes  convenient  for  reference,  if  desired. 

Fifth,  Gommunications  are  secret  to  all  but  the  persons  for 
whom  they  are  intended. 

These  are  the  chief  advantages  of  the  Electro-Magnetic 
Telegraph  over  other  kinds  of  telegraphs,  and  which  most 
give  it  the  preference,  provided  the  expense  and  other  cir- 
cumstances are  reasonably  favorable. 

The  newness  of  the  whole  plan  makes  it  not  so  easy 
to  estimate  the  expense,  but  an  approach  to  a  correct  estimate 
can  be  made. 

The  principal  expense  will  be  the  first  cost  of  the  wire  or 
metallic  conductors,  (consisting  of  four  lengths,)  and  the  se- 
curing them  against  injury.  The  cost  of  a  single  copper 
wire  1-1 6th  of  an  inch  in  diameter,  (and  it  should  not  be  of 
less  dimensions,)  for  400  miles,  was  recently  estimated  in 
Scotland  to  be  about  jC1,000  sterling,  including  the  soldering^ 
of  the  wire  together ;  that  is,  about  86  per  mue  for  one  wire, 
or  $24  per  mile  for  the  four  wires.  I  have  recently  contract- 
ed for  twenty  miles  of  copper  wire,  No.  18,  at  40  cents  per 
,  pound.  Each  pound,  it  is  estimated,  contains  93  feet,  which 
gives  a  result  coinciding  with  the  Scotch  estimate,  if  $1  60 
per  mile  be  added  for  solderings. 

The  preparation  of  the  wire  for  being  laid,    (if  in   the 
ground,;  comprehends  the  clothing  of  the  wires  with  an  insula- 
ting or  non-conducting  substance ;  the  encasing  them  in  woody 
clay,  stone,  iron,  or  other  metal ;  and  the  trenching  of  the  earth 
to  receive  them.     In  this  part  of  the  business  I  have  no  ex- 
perience to  guide  me,  the  whole  being  altogether  new.     I 
can,  therefore,  only  make  at  present  a  rough  estimate.    Iron 
tubes  enclosing  the  wires,  and  filled  in  with  pitch  and  resdn, 
would  probably  be  the  most  eligible  mode  of  securing   the 
conductors  from  injury,  while,  at  the  same  time,  it  would  l^e 
the  most  costly.    Iron  tubes  of  1^  inch  diameter,  I  leam^  can 
be  obtained  at  Baltimore,  at  28  cents  per  foot.    The  trend^ing 
will  not  be  more  than  three  cents  for  2  feet,  or  about  $75  per 

*  It  now  occapies  a  space  10  inches  long,  8  inches  high,  and  5  wide. 
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mik.  This  estimate  is  for  a  trench  8  feet  deep  and  1}  wide. 
There  is  no  grading ;  the  trench  may  follow  the  track  of 
any  toad,  over  the  highest  hills  or  lowest  valleys.  Across 
rivers,  with  bridges,  the  circuit  may  easily  be  carried,  en- 
closed beneath  the  bridge.  Where  the  stream  is  wide,  and 
no  bridge,  the  circait,  enclosed  in  lead,  may  be  sunk  to  the 
bottom. 

If  the  circuit  is  laid  through  the  air,  the  first  cost  would 
doubtless  be  much  lessened.  This  plan  of  making  the  circuit 
has  some  advantages,  but  there  are  also  some  disadvantages ; 
the  chief  of  which  latter  is,  that,  being  always  in  sight,  the 
temptation  to  injure  the  circuit  to  mischievously  disposed 
persons  is  greater  than  if  it  were  buried  out  of  sight  beneath 
their  feet.  As  an  offset,  however,  to  this,  an  injury  to  the 
drcuit  is  more  easily  detected.  With  regard  to  danger 
from  wantonness,  it  may  be  sufficient  to  say,  that  the  same 
objection  Was  originally  made  in  the  several  cases,  successive- 
ly, of  water-pipes,  gas-pipes,  and  railroads ;  and  yet  we  do 
not  hear  of  wantonness  injuring  anv  of  these.  Stout  spars  of 
some  thirty  feet  in  height,  well  planted  in  the  ground,  and 
placed  about  360  feet  apart,  would,  in  this  case,  be  required, 
along  the  tops  of  which  the  circuit  might  be  stretchei^ 
Fifteen  such  spars  would  be  wanted  to  a  mile.  This  mode 
would  be  as  cheap,  probably,  as  any  other,  unless  the  laying 
of  the  circuit  in  water  should  be  found  to  be  most  eligible.  A 
senes  of  experiments  to  ascertain  the  practicability  of  this 
mode,  I  am  about  to  commence  with  !rrofessor  Gale,  of  our 
nniveisity,  a  gentleman  of  great  seience,  and  to  whose  assist- 
ance, in  naany  of  my  late  experiments,  I  am  greatly  indebt- 
ed. We  are  preparing  a  circuit  ot  twenty  miles.  The  result 
of  OUT  experiments  1  will  have  the  honor  of  reporting  to 
you. 

The  other  machinery,  consisting  of  the  apparatus  for  trans- 
rnitdng  and  re<^iving  the  intelligence,  can  be  made  at  a  very 
trifling  cost.  The  only  parts  of  the  apparatus  that  waste  or 
consume  materials,  are  the  batteries,  which  consume  adi 
and  zinc,  and  the  register,  which  consumes  paper  for  record- 
ing, and  pencils  or  ink  for  marking. 

The  cost  otprintingj  in  the  first  instance,  of  a  telegrt^ic  dic^ 
tumaryj*  should  perhaps  also  be  taken  into  the  account,  as 
each  officer  of  the  Government,  as  well  as  many  otfaersy 
would  require  a  copy,  should  this  mode  of  telegraphic  com- 
munication go  into  effect.  This  dictionary  womd  contain  a 
vocabulary  of  all  the  words  in  common  use  in  the  English 

*  Mr.    Fnncii  0.  J.  Smith  haa  recently  published  a  Secret  Correpponding 
Voealmlajy  adapted  to  thia  purpote. 
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language,    with    the   numbers    regularly    affixed    to    each 
word. 

The  stations  in  the  case  of  this  telegraph  may  be  as  nu- 
merous as  are  desired ;  the  only  additional  expense  for  that 
purpose  being  the  adding  of  the  transmitting  and  receiving 
apparatus  to  each  station. 

The  cost  of  supporting  a  system  of  telegraphs  on  this  plan, 
(when  a  circuit  is  once  established,)  would,  in  my  opinion,  be 
much  less  than  on  the  common  plans ;  yet,  for  want  of  expe- 
rience in  this  mode,  I  would  not  affirm  it  positively. 

As  to  *'  the  propriety  of  connecting  the  system  of  telegraphs 
with  any  existing  department  of  Government,"  it  would 
seem  most  natural  to  connect  a  telegraphic  system  with  the 
Post  Office  Department ;  for,  although  it  do^s  not  carry  a 
mail,  yet  it  is  another  mode  of  accomplishing  the  principal 
/  object  for  which  the  mail  is  established,  to  wit:  the  rapid  and 

regular  transmission  of  intelligence.  If  my  system  of  tele- 
graphs should  be  established,  it  is  evident  that  the  telegraph 
would  have  but  little  rest  day  or  night  The  advantage  of 
communicating  intelligence  instantaneously  in  hundreds  of 
'  instances  of  daily  occurrence,  would  warrant  such  a  rate  of 
postage,  (if  it  may  be  so  called,)  as  would  amply  defray  all 
e!spenses  of  the  first  cost  of  establishing  the  system,  and  of 
guarding  it,  and  keeping  it  in  repair. 

As  every  word  is  numbered,  an  obvious  mode  of  rating 
might  be,  a  charge  of  a  certain  mnonnl  on  so  many  numbers, 
I  presume  that  five  words  can  certainly  be  transmitted  in  a 
minute;  for, ^ with  the  imperfect  machinery  I  now  use,  I  have 
recorded  at  that  rate,  at  the  distance  of  half  a  mile. 

In  conclusion,  I  would  sav,  that  if  the  perfecting  of  this 
ijew  system  of  telegraphs  (which  may  justly  be  called  the 
American  Telegraph,  since  1  can  establish  my  claims  to  prior- 
ity in  the  invention)  shall  be  thought  of  public  utility,  and 
worthy  the  attention  of  Qovernment,  I  shallbe  ready  to  make 
any  sacrifice  of  personal  service  and  of  time  to  aid  in  its  ac- 
complishment. 

In  the  mean  time  1  remain,  sir,  with  sincere  respect  and 
high  personal  esteem, 

Your  most  obedient,  humble  servant, 

SAML.  F.  B.  MORSE. 
Hoif.  Levi  Woodbury, 

^ixretary  of  the  TVeojury. 
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No.  8. 
Letter  from  S,  F.  B.  Morse  to  the  Secretary  of  the  Treasury. 

V 

Univbksity  of  the  Citt  of  New- York, 

November  28,  1887. 

Mt  dear  Sir  :  In  my  letter  to  you  in  answer  to  the  circular 
respecting  telegraphs,  which  you  did  me  the  honor  to  send 
me,  I  promised  to  advise  you  of  the  result  of  some  experi* 
ments  about  to  be  tried  with  my  electro-magnetic  telegraph. 
I  informed  you  that  I  had  succeeaed  in  marking  permanently 
&nd  intelligibly  at  the  distance  of  half  a  mile. 

Professor  Gale,  of  our  University,  and  Mr.  Alfred  Vail,  of 
the  Speedwell  Iron- works,  near  Morristown,  New- Jersey,  are 
now  associated  with  me  in  the  scienti^c  and  mechanical  parts 
d  the  invention.  We  have  procured  several  miles  of  wire, 
and  I  am  happy  to  announce  to  you  that  our  success  has,  thus 
&r,  been  complete.  At  a  distance*  of  five  milesy  with  a  com* 
mon  Cruikshank's  battery  of  87  plates,  (4  by  3i  inches  each 
plate,)  the  marking  was  as  perfect  on  the  register  as  in  the 
first  instance  of  half  a  mile.  We  have  recently  added  five 
miles  morCj  making  in  all  ten  miles,  with  the  same  result ;  and 
we  have  now  no  aoubt  of  its  effecting  a  similar  result  at  any 
distance, 

I  also  stated  to  yoii,  sir,  that  machinery  was  in  progress  of 
making,  with  which,  so  soon  as  it  should  be  completed,  I  in- 
tended to  proceed  to  Washington,  to  exhibit  the  powers  of  the 
invention  oefore  you  and  other  members  of  the  Government. 
I  had  hoped  to  be  in  Washington  before  the  session  of  Con- 
gress, but  I  find  that  the  execution  of  new  machinery  is  so 
uncertain  in  its  time  of  completion,  that  I  shall  be  delayed, 
probably,  until  the  beginning  of  the  year. 

What  I  wish  to  learn  from  you,  sir,  is,  "  Sow  late  in  the 
session  can  I  delay  my  visits  and  yet  he  in  season  to  meet  the  sub" 
ject  of  ielegrajphSy  when  it  shall  be  presented  by  your  report  to 
(kmgressr^ 

I  am  anxious,  of  course,  to  show  as  perfect  an  instrument 
as  possible,  and  would  wish  as  much  time  for  the  purpose  of 
perfecting  it  as  can  be  allowed  without  detriment  to  my  inter- 
ests as  an  applicant  for  the  attention  of  Government  to  the 
best  plan  of  a  telegraph. 

I  am,  my  dear  sir,  with  the  greatest  respect  and  personal 
esteem, 

Your  most  obedient  servant, 

SAML.  f:  B.  MOBSE. 

Hon.  Levi  Woodbury, 

Secretary  of  the  Treasury, 
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No.  4. 

[Fiom  the  New-York  Jouinal  of  GommerM.] 

We  have  received  the  following  note  and  diagram,  withtk 
explanation  of  the  latter,  from  Mr.  Morse  : 

To  the  Editors  of  the  Journal  of  Commerce : 

Gentlemen  :  You  had  the  kindness  to  assert,  a  few  days 
ago,  my  claim  to  the  invention  ot  the  electro-magnetic  tekgrafh, 
for  which  I  thank  you.  As  to  the  priority  of  my  invention, 
entirely  planned,  and  for  the  most  part  executed  as  it  was 
nearly  five  years  ago,  I  can  adduce  the  amplest  proof. 

You  announced  that  I  was  preparing  a  short  circmif  to 
show  to  my  friends  the  operation  of  the  telegraph.  Thia  cir- 
cuit I  have  completed,  of  the  length  o£  1,700  feet  or  aboat 
one-third  of  a  mile ;  and  on  Saturday,  the  2d  instant,  in  pres* 
ence  of  Professors  Gale  and  Torrey  of  this  city,  and  Profes- 
sor Daubeny  of  the  Oxford  (English)  University,  and  sev- 
eral other  gentlemen,  I  tried  a  preliminary  experiment  with 
the  register.  It  recorded  the  intelligence  sufficiently  perfect 
to  establish  the  practicability  of  the  plan,  and  the  superior 
simplicity  of  my  mode  of  communication,  over  any  of  those 
proposed  by  the  professors  in  Europe. 

It  will  be  observed  that  no  account  has  reached  us  that  any 
of -the  foreign  proposed  electric  telegraphs  have  as  yet  suc- 
ceeded in  transmitting  intelligible  communication ;  but  it  is 
merely  asserted  of  the  most  advanced  experiment,  (the  one  in 
London,)  that  "by  means  of  five  wires,"  &c.,  intelligence  "winy 
be  conveyed."  I  have  the  gratification  of  sending  you  a  spe- 
cimen of  the  writing  of  my  telegraph,  the  actual  transmission 
of  a  communication  made  this  morning,  in  a  more  complete 
manner  than  on  Saturday,  and  through  the  distance  of  one- 
third  of  a  mile.  * 

Thinking  it  mav  be  gratifying  to  your  readers  to  see  the 
kind  of  writing  which  it  periorms,  I  have  had  it  engraved  for 
you,  accompanied  with  an  explanation. 

Your  obedient  servant, 

SAML.  F.  B.  MOESK 
K  T,  City  University^  September  4,  1837. 
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No.  6. 

Mr.  Skith,  from  the  Committee  on  Commeroe,  made  the 
following  Report,  April  6th,  1888. 

The  Committee  on  (hmmerce  to  whom  the  subject  was  referred^ 

Jiave  had  the  same  under  consideration,  and  report : 

> 

On  the  8d  of  February,  1837,  the  House  of  Representatives 
passed  a  resolution  requesting  the  Secretary  of  the  Treasury 
to  report  to  the  House,  at  its  present  session,  upon  the  propn- 
etj  of  establishing  a  system  of  telegraphs  for  the  United 
otfttes* 

In  pursuance  of  this  request,  the  Secretary  of  the  Treasury, 
at  an  early  day  after  the  passage  of  said  resolution,  addressed 
a  circular  of  inquiry  to  numerous  scientific  and  practical  in- 
dividuals in  different  parts  of  the  Union  ;  and  on  the  6th  of 
December  last,  reported  the  result  of  this  proceeding  to  the 
House.  , 

This  report  of  the  Secretary  embodies  many  useful  sugges* 
tions  on  the  necessity  and  practicability  of  a  system  of  tele- 
graphic despatches,  both  for  public  ana  individual  purposes ; 
and  the  committee  cannot  doubt  that  the  American  public  is 
fully  prepared,  and  even  desirous,  that  every  requisite  effort 
be  made  on  the  part  of  Congress  to  consummate  an  olgect  of  so 
deep  an  interest  to  the  purposes  of  Government  in  peace  and  in 
war,  and  to  the  enterprise  of  the  age.  ^ 

Amid  the  suggestions  thus  elicited  from  various  sources,  and 
embodied  in  the  before  mentioned  report  of  the  Secretary  of 
the  Treasury,  a  plan  for  an  electro-magnetic  telegraph  is 
communicated  by  Professor  Morse,  of  the  University  of  the 
city  of  New- York,  pre-eminently  interesting,  and  even  won- 
derful.   See  Report,  No.  2. 

This  invention  consists  in  the  application,  by  mechanism, 
of  galvanic  electricity  to  telegraphic  purposes,  and  is  claimed 
by  Professor  Morse  and  his  associates  as  original  with  them ; 
and  being  so,  in  fact,  as  the  committee  believe,  letters-patent 
have  been  secured,  under  the  authority  of  the  United  States, 
for  the  invention.  It  has,  moreover,  been  subjected  to  the 
test  of  experiment,  upon  a  scale  of  ten  miles  distance,  by  a  se- 
lect committee  of  the  Franklin  Institute  of  the  city  of  Phila- 
delphia, and  reported  upon  by  that  eminently  hign  tribunal 
in  the  most  favorable  and  confident  terms. 

In  additional  confirmation  of  the  merits  of  his  proposed 
system  of  telegraphs.  Professor  Morse  has  exhibited  it  m  op- 
eration (by  a  coil  of  metallic  wire  measuring  about  ten  miles 
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• 

in  length,  rendering  the  action  equal  to  a  telegrapli  of  balf 
that  distance)  to  the  Committee  on  Commerce  of  the  Houae  of 
Bepresentatives,  to  the  President  of  the  United  States,  and  the 
several  heads  of  Departments,  to  members  of  Congress  gener- 
ally, who  have  taken  an  interest  in  the  examination,  and  to  a  vast 
number  of  scientific  and  practical  individuals  from  various 
parts  of  the  Union ;  and  all  concur,  it  is  believed,  and  without 
a  dissenting  doubt,  in  admiration  of  the  ingenious  and  scien- 
tific character  of  the  invention,  and  in  the  opinion  that  it  is 
'  success&Uy  adapted  to  the  purposes  of  telegraphic  despatches, 
and  in  a  conviction  of  its  great  and  incalculable  practical  im- 
portance atid  usefulness  to  the  country,  and  ultimately  to  the 
whole  world. 

But  it  would  be  presumptuous  in  any  one,  (and  the  inventor 
himself  is  most  sensible  of  this,) 'to  attempt,  at  this  stage  of 
the  invention,  to  calculate  in  anticipation,  or  to  hold  out  prom- 
ises of  what  its  whole  extent  of  capacity  for  usefulness  may 
be,  in  either  a  political,  commercial,  or  social  point  of  view,  u 
the  electrical  power  upon  which  ic  depends  for  successful  ac- 
tion shall  prove  to  be  efficient,  as  is  now  supposed  it  will,  to 
carry  intelligence   through  any  of  the  distances   of  50, 100, 
500,  or  more  miles    now  contemplated.     No  such  attempt, 
therefore,  will  be  indulged  in  this  report.    It  is  obvious,  how- 
ever, that  the  influence  of  this  invention  over  the  political, 
commercial,  and  social  relations  of  the  people  of  this  widely- 
extended  country,  looking  to  nothing  beyond,    will,  in  the 
event  of  success,  of  itself  aniount  to  a  revolution  unsurpassed 
in  moral  grandeur  by  any  discovery  that  has  been  made  in 
the  arts  and  scienoesi  from  the  most  distant  period  to  which 
authentic  history  extends,   to  the  present  day.     With  tW 
means  of  almost  instantaneous  communication  of  intelligence 
between  the  most  distant  points  of  the  country,  and  simulta- 
neously between  any  given  number  of  intermediate -points 
which  this  invention  contemplates,  space  will  be,  to  all  practi- 
cal purposes  of  information,  completely  annihilated  between 
the  States  of  the  Union,  as  also  between  the  individual  citizens 
thereof     The  citizens  will  be  invested  with,  and   reduce  to 
daily  and  familiar  use,  an  approach  to  the  high  attribute  of 
UBiQCriTY,  in  a  degree  that  the  human  mind  until  recently, 
has  hardly  dared  to  contemplate  seriously  as  belonging  to 
human  agency,  from  an  instinctive  feelinff  of  religious  rever- 
ence and  reserve  on  a  power  of  such  awful  grandeur. 

Referring  to  the  annexed  report  of  the  Franklin  Institute, 
already  adverted  to,  and  also  to  the  letters  of  Professor  Morse, 
marked  2,  8  and  9,  for  other  details  of  the  superiority  of  this 
system  of  telegraphs  over  all  other  methods  heretofore  reduced 
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to  practioe  by  aby  individual  or  GovernmeDt,  the  committee 
agree,  unanimously,  that  it  is  worthy  to  engross  the  attention 
and  means  of  the  Federal  Government,  to  the  full  extent  that 
may  be  necessary  to  put  the  invention  to  the  most  decisive  test 
that  can  be  desirable.  Thb  power  of  the  invention,  if  suc- 
cessful, is  so  extensive  for  good  and  for  evil,  that  the  Govern- 
ment alone  should  possess  the  right  to,  control  and  regulate  it. 
The  mode  of  proceeding  to  test  it,  as  suggested,  as  also  the 
relations  which  the  inventor  and  his  associates  are  willing  to 
recognize  with  the  Government  on  the  subject  of  the  future 
ownership,  use,  and  control  of  the  invention,  are  succinctly  set 
forth  in  the  letters  of  Professor  Morse. 

The  probable  outlay  of  an  experiment  upon  a  scale  equal  to 
fifty  miles  of  telegraph,  and  equal  to  a  circuit  of  double 
that  distance,  is  estimated  at  $80,000.  Two-thirds  of  this  ex- 
penditure will  be  for  material,  which,  whether  the  experiment 
shall  succeed  or  flil,  will  remain  uninjured,  and  of  very 
little  diminished  value  below  the  price  that  \^ill  be  paid  for  it. 

The  estimates  of  Professor  Morse,  as  will  be  seen  by  his 
letter,  amount  to  $26,000;  but,  to  meet  any  contingency 
not  now  anticipated,  and  to  guard  against  any  want  of 
requisite  funds  in  an  enterprise  of  such  moment  to  the  Gov- 
ernment, to  the  people,  and  to  the  scientific  world,  the  com- 
mittee recommended  an  appropriation  of  $80,000,  to  be  ex- 
pended under  the  direction  of  the  Secretary  of  the  Treasury  ; 
and  to  this  end  submit  herewith  a  bill. 

It  is  believed  by  the  committee  that  the  subject  is  one  of 
eitich  universal  interest  and  importance,  that  an  early  action 
upon  it  will  be  deemed  desirable  bjr  Congress,  to  enable  the 
inventor  to  complete  his  trial  of  the  mvention  upon  the  exten- 
ded scale  contemplated,  in  season  to  furnish  Congress  with  a 
full  report  of  the  result  during  its  present  session,  if  that  shall 
be  practicable. 

All  which  is  respectfully  submitted. 

Francis  O.  J.  Smith,  Jas.  M.  Mason, 

S.  0,  Phillips,  John  T.  H^Worthington, 

Samuel  Cushman,  Wm.  H.  Hunter, 

John  I.  De  Graff,  George  W.  Toland, 
Edward  Curtis, 

QmmiUee  on  Commerce^  U.  S.  H.  R. 
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n  TR  USJIETIG  TELBOlAnL 

*'  Habp  of  a  thoacand  strings  !" 
Swept  by  a  miffhtier  minstrel  thaa  the  wind, 
A  newless  spint,  whose  unfettered  wings 

Leave  all,  save  thought,  beUnd. 

Outvying  in  its  flight 
The  fleeting  footsteps  of  the  panting  steed. 
The  arrow  keel  that  cleaves  the  billows  bright, 

Or  the  fierce  engine's  speed. 

Thine  is  the  magic  spell 
With  deepest  tones  the  human  heart  t«  thrill ; 
The  Ppwer,  outvying  feeble  speech,  to  tell 

Tidings  of  good  or  ill. 

Peace,  promise,  joy,  or  woe. 
These,  mystic  harp,  we  trust  to  thee. 
All  that  our  weak  Humanity  may  know. 

Thy  Melodies  shall  be. 

Thou,  who  dost  herald  on 
To  the  vast  inland,  stretching  &r  and  wide, 
Tales  from  the  ships,  whose  moorings  yet  unwon 
Must  still  the  wild  waves  ride. 

We  pause  and  gaze  on  thee,  * 
Marking  with  wondering  eye  thy  tiny  chords, 
Weavinff  perchance,  our  fortunes  yet  to  be, 

StiU  unrevealed  by  words  : 

Telling  of  kings  and  thrones, 
A  nation's  downfall,  or  an  empire's  birth, 
Revealing  in  thy  weird  and  mystic  tones. 
Strange  histories  of  Earth. 

Of  famine,  fire,  and  flood, 
The  fearful  earthipiake,  or  the  whirlwind's  breath. 
The  ocean,  tempest,  or  the  field  of  blood, 

The  pestilence,  and  death. 

Or  tidings  sweet  and  dear. 
The  blissful  messages  of  love  and  peace, 
To  waiting  hearts  that  yearn — from  thee  to  hear 

Hope,  joy,  return,  release. 

Thou  who  shalt  link  all  lands. 
Thou  who  at  last  shalt  span  the  stormy  sea, 
Bindjnff  the  nations  into  brother  bands — 

What  shall  we  sing  of  thee  ? 

The  wth  whereon  we  tread* 
The  mighiy  billows  rolling  over  thee, 
The  lightnmg't  flash,  the  sky,  the  clouds  o'erspread. 

Shall  yet  thy  minstrels  be. 

Thou  messenger  of  mind, 
Thr  triple  chords  shall  mi^e  the  electric  sone, 
Which  heart  to  heart,  as  shore  to  shore  shall  bind. 

When  space  shall  be  unknown.  ' 

*'  Harp  of  a  thousand  strings  !'* 
Swept  by  a  mightier  minstrel  than  the  wind, 
,  A  viewless  spint,  whose  unfettered  wings 

Leave  ail,  save  thoof  ht,  behind. 
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MORSE  AMERICAN  TELEGRAPH. 


BY  TAL.   P.  SHAFFNER, 
Acccttscs  of  t^e  fldmrfcsii  CeUgrapl)  €9nt&taLtUn, 

NBW-VORK  OITY. 


II  MB  •'•ripoll  eoBlo  fldMtt," 

Fnlgvri  BMatem  fndit,  et  orbam  InmlM  daxlt. 

Ciamtthr  PtitU  U  JPttf.  Mtnt. 
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Art.  L— THE  HORSE  AIEUGAII  TELBGRAPn. 

PBOF.  henry's  ATTACK,  AND   PROF.   MORSELS  DEFENCE — CLAIMS  OF  THE  FOR- 
MER TO   DISCOySRIES  AND  INVENTIONS  BEARING  ON  THE  TELE6RAP  H 
ORITIOALLT   EXAMINED  AND    REFUTED    BY  PROF.    MORSE — 
HISTORY  OF  EARLY  TELEGRAPHS — PROF.  MORaE^B 
CLAIMS  AS  FIRST  INVENTOR  ESTABLISHED. 

On  our  return  from  Europe,  in  December  last,  we  addressed 
a  letter  to  Professor  Morse,  at  Poug^keepsie,  on  the  subject  of 
any  claims  of  Professor  Henry  to  the  invention  of  the  American 
Electro-magnetic  Telegraph;  and  this,  in  consequence  of  our 
having  found,  in  our  recent  intercourse  with  Professor  Wheat- 
stone,   in  England,  and  others,   that  such  supposed  claims, 
whether  real  or  pretended,  exercised  an  un&vorable  influence 
on  Professor  Morse's  character  for  probity  and  honor.    He  was 
spoken  of  by  Mr.  Wheatstone  particularly,  rather  as  a  lucky  rob- 
ber of  th*6  which  was  due  to  Professor  Henry  ;  and  even  in  the 
minds  of  those  who  had  seen  the  decisions  of  our  courts  in  favor 
of  Morse,  and  the  deposition  of  Professor  Henry  in  the  case, 
there  was  still  a  feeling  of  doubt  whether,  after  all,  Mr.  Morse 
had  not  had  the  art  shrewdly  to  steer  clear  of  legal  fraud,  and 
so  been  lucky  enough  to  escape  an  adverse  decision,  on  mere 
legal  or  technical  grounds,  while  in  truth  he  had  actually  de- 
frauded Henry  both  out  of  the  credit  and  the  profit  of  the  in- 
vention.   Convinced  that  such  an  impression  was  a  gross  in- 
justice to  Professor  Morse,  and  knowing,  before  we  left  home, 
that  he  had  been  engaged  in  preparing  a  review  of  that  subject, 
we  promised  our  scientific  friends  abroad  to  procure  from  Pro. 


2  bhaffner's  telegraph  companion. 

feasor  Morse,  on  our  return  home,  if  possible,  sucli  a  statement 
from  him  as  would  dear  up  the  matter.  Consequently,  deem- 
ing it  but  right  that  Professor  Morse  shoidd  know  these  facts, 
and  act  his  pleasure  in  furnishing  us  with  his  expos^,  we  ad- 
dressed to  him  the  following  letter : — 

New-York,  Dec.  21ih,  1854. 
To  Profbssob  S.  p.  B.  Morse. 

My  Dear  Sir: — ^It  aflfords  me  great  pleasure  to  inform  you 
that  your  system  of  the  Electric  Telegraph  is  fast  spreading  over 
the  earth.  Not  only  is  it  in  general  use  in  Americl^  but,  during 
the  past  summer,  I  had  the  pleasure  of  witnessing  it  in  success- 
ful operation  in  various  parts  of  Europe.  In  fact,  it  is  the  only 
system  in  general  use  on  the  continent.  The  needle  system  and 
yours  are  at  present  used  between  France  and  England,  but 
throughout  all  Germany,  Belgium,  Prussia,  Austria,  Denmark, 
Sweden,  and  Bussia,  the  Morse  system  is  the  only  one  in  suc- 
cessful use. 

While  I  was  thus  pleased  to  see  your  Telegraph  so  popular 
throughout  the  Eastern  Continent,  I  was  pained  to  hear  a  few, 
in  high  scientific  poaition,  asserting  that  Professor  Joseph  Hen- 
ry, of  America,  was  the  true  inventor  of  your  system ;  for,  say 
they,  "you  obtained  all  ywi  knew  of  the  invention  from  his 
writings  and  in  conversations  vrith  him."  This  erroneous  state- 
ment has,  doubtless,  been  circulawd  through  Professor  Henry's 
deposition  in  Europe  by  those  who  ar^  jealous  of  the  superiority 
of  your  system  over  others  with  whoncx  it  interferes,  and  in 
which  they  are  interested.  But  it  is  trvtA^  nevertheless,  that 
many  persons  have  really  been  led  to  believe  that  it  is  to  Pro- 
fessor Joseph  Henry  that  the  world  is  indebted  for  your  Tele- 
graph, and  that  vou  had  in  some  way  wronged  him  out  of  it. 

Of  course,  so  mr  as  I  knew,  I  endeavored  to  correct  this  un- 
just  statement,  but  the  following,  among  others,  was  quoted  to 
me  from  the  London  Mechanics*  Magazine  as  evidence  of  the  fact. 

"  We  cannot  but  feel  that,  in  relation  to  the  practical  devel- 
opment and  discovery  of  the  principles  embraced  in  the  Blec- 
tro-Magnetio  Telegraph  of  Professor  Morse,  our  country  is  mare 
indebted  to  Professor  Joseph  Henry  than  any  other  living  man^  and 
he  has  neither  received  the  public  credit  nor  honor^  whidi  are  Justly 
his  ditCj  much  less  any  remuneration  for  his  invaluable  discover- 
ies. He  was  the  first  man  in  the  world  who  moved  machinery 
by  an  Electro-magnet';  and  he  is  the  inventor  of  the  '  JSlecfTo- 
magnef  to  do  this — and  without  this  Morse's  Telegraph  would 
yet  be  in  oblivion." 

It  will  be  seen  that  the  above  extract,  based  on  Henry's  de- 
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Eosition,  is  taken  from  the  Scientific  American,  and  thus  has 
ad  weight  in  Europe. 

There  is  also  an  extract  from'Donald  Mann's  Telegraph  Maga- 
zine, (now  discontinued,)  and  based  on  the  same  ground,  which, 
80  far,  implicates  you  in  some  ungenerous,  if  not  dishonorable, 
conduct  towards  ^Professor  Henry,  as  to  require  some  explana- 
tion, but  jou  haying  left  it  unexplained,  the  impression  is 
strengthened  abroad  that  there  is  something  of  the  kind  which 
you  fear  to  meet.    The  following  is  the  extract : 

"  One  writer  points  to  one  great  defect  in  Vail's  book — a 
defect  which,  considering,  especially,  that  Mr.  Vail  is  a  partner 
of  Professor  Morse,  appears  in  a  peculiarly  unfortunate  light, 
namely,  the  total  omission  to  narrate  in  proper  manner  the  extra- 
ordinary  ekdric  discoveries  of  our  countryman  Professor  Henry ^  on 
which  the  Morse  system  is  essentially  founded,  though  we  will 
not  readily  believe  that  this  inexcusahh  omisstbn  could  have 
been  sanctioned  by  Professor  Morse." 

Although  the  writer  of  the  above  is  reluctant  to  believe  this 
^^inexcusMe  omission!^  was  sanctioned  by  you,  yet  without  some 
explanation  on  your  part,  you  must  see  that  the  impression 
must  be  left  on  the  minds  of  those  who  are  strangers  to  your 
character,  that  there  is  something  wrapt  up  in  this  mysterious 
innuendo. 

If  Professor  Henry  has  been  knowing  to  these  statements,  I 
do  not  see  how,  as  a  just  man,  he  could  have  ever  allowed  them 
to  pass  current  without  immediately  correcting  them,  but  he 
has  never  done  so,  I  believe.    You  will  know. 

It  is  due  to  your  country,  to  your  friends,  yoiir  family,  and 
yourself,  to  correct  an  error  which  has  been  and  is  still  used  to 
the  injury  both  of  your  fame  and  personal  character.  Silence 
on  your  part  has  hitherto  given  ACithority  for  its  continued  cir- 
culation. 

I  hope,  therefore,  you  wi^i  no  longer  withhold  from  the  world 
any  facts  you  may  posses  in  the  case,  and  that  you  will  forward 
to  me,  at  your  earliest  convenience,  a  full  and  detailed  state- 
ment relative  to  «ny  participation  Professor  Henry  may  have 
had  in  the  early  invention  and  introduction  of  your  Telegraph. 

I  desire  the  fiicts  for  publication  in  my  Magazine,  and  hope 
you  will  And  it  convenient  to  give  this  your  earliest  considera- 
tion. 

Very  truly  yours, 

TAL.  P.  SHAFFNBR. 


4  bhaffner'b  telborafh  oomfanion. 

Professor  Morse  replied  as  follows : 

PouGHKEEPSiE,  Dec.  29thj  1854:. 

DsAB  Sir  : — ^Yours  of  the  27th  instant  I  have  received.  It 
has  given  me  mingled  pleasare  and  pain.  It  cannot  but  be 
gratifying  to  me  to  have  corroborated,  hj  your  own  personal 
observation  during  your  recent  extensive  intercourse  in  Europe, 
with  the  most  illustrious  persons  in  rank  and  in  science,  the 
fitct  which  I  had  previously  learned,  to  some  extent,  from  other 
sources,  to  wit: — the  fact  of  the  popularity,  and  almost  uni- 
versal extension,  of  the  American  Telegraph  system  throughout 
the  Eastern  Continent.  I  was  not,  however,  aware  that  it  had 
been  introduced  to  so  great  an  extent  as  you  tell  me,  in  the 
Northern  parts  of  Europe. 

The  painful  part  of  your  letter  acquaints  me  with  a  fact,  of 
which  1  was,  indeed,  not  aware,  to  wit:  that  the  absoliitely 
groundless  pretensions  to  any  participation  in  my  invention,  set 
up  by,  or  for  Professor  Joseph  Henry,  on  the  ground  of  his  de- 
position in  the  Telegraph  suits,  had  produced,  and  is  still  pro- 
ducing, impressions  unfavorable  to  my  personal  character  in 
Europe. 

I  knew,  indeed,  that  in  various  publications,  got  up  under 
the  patronage  and  to  serve  the  private  purposes  of  those  who 
were  pirating  my  invention,  I  and  my  claims  were  subjected  to 
every  sort  of  misrepresentation  and  disparagement  for  effect  at 
home. 

While  saddened  at  this  ungenerous  conduct,  on  the  part  of 
my  own  countrymen,  from  whom  I  was  not  prepared  to  expect 
it,  I  preferred  to  pasa  bv  these  injurious  imputations  in  the 
main,  in  silence,  leaving  J^eir  refutation  to  the  less  prompt,  but 
not  less  sure,  influence,  as  I  supposed,  of  the  judicial  decisions 
in  my  favor,  not  dreaming  at  u^  time,  that  these  home  perver- 
sions of  the  truth,  got  up  by  pira^  speculators  to  justify  their 
subterfuge,  might  have  an  adverse  emct  upon  scientific  minds 
oiyroad.  I  knew  that  6pposing  counsel,  too,  had  gone  to  the 
foil  length  of  their  proverbial  license  "  to  ^ake  the  worse  ap- 
pear the  better  side,  and  had  made  bold  assertions,  and  sopbia- 
tical  arguments,  and  assumptions  of  facts  unwarranted  by  iJie 
evidence;  but  all  these  I  regarded  as  the  usual  concomitants  of 
legal  warfare,  and  so  bore  them  as  patiently  as  possible  and  in 
silence,  awaiting  the  decision  of  the  cool,  dispassionate,  discrim- 
inating minds  of  the  final  arbiters  of  the  strife,  conscious  that 
the  truth  would  eventually  make  its  way  to  the  surface,  how- 
ever deeply  buried  beneath  the  rubbish  of  error. 

Nevertheless,  finding,  even  at  that  time,  to  my  surprise  and 
mortification,  so  great  stress  laid,  by  opposing  counsel,  upon 
Professor  Henry's  deposition  in  the  case,  I  prepared  a  definoc 
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(more  than  two  years  ago)  against  the  injurious  imputations  at- 
tempted to  be  drawn  from  that  deposition,  mainly  to  arm  my- 
self with  the  proper  explanations,  in  case  their  absence  should 
be  made  the  occasion  of  any  real  misgivings  among  my  fidends 
as  to  the  soundness  of  my  own  claims,  so  as  to  a^ect  my 
standing  with  those  of  my  own  countrymen,  whose  good  opin- 
ion I  valued.  I  considered,  also,  that  it  behooved  me  (as  being 
conversant  alone  with  many  ofihefacta^  hnd  possessing  the  evidence 
in  my  own  hands)  to  vindicate  the  truth  of  history,  distorted  and 
falsified  by  the  sophistry  of  counsel.  I  felt  a  repugnance,  how- 
ever, to  appear,  even  in  self-defence,  lest  my  motives  might  be 
mistaken  and  misrepresented  while  the  decision  of  the  Supreme 
Court  of  the  United  States  was  in  abeyance,  and  after  that  de- 
cision was  given,  in  my  favor,  I  was  disposed  to  let  this  judg- 
ment of  the  court,  and  time,  work  a  gradual  cure  in  neutralizing 
all  the  £illacies  of  my  opponents,  those  professedly  drawn  from 
Professor  Henry's  testimony  among  the  rest,  without  imposing 
npon  myself  the  disagreeable  necessity  of  a  public  exposure  of 
its  individual  fallaciousness. 

But  if  I  have  been  deceived  (and  it  seems  I  have  been)  in  re- 
gard to  the  power  and  extent  of  the  misrepresentation,  and  it 
Has  travelled  abroad  to  my  injury  beyond  the  influence  of  the 
judicial  decisions  in  the  Unitea  States,  or  if  these  decisions  have 
felled  to  meet  the  more  subtle  moral  exigencies  of  the  case,  I 
have  no  other  course  than  to  comply  with  your  request.  I, 
therefore,  send  you  what  I  had  prepared,  which  you  are  at  liber- 
ty to  publish  entire,  or  if  its  voluminousness  startles  you,  as 
much  as  you  m^  think  proper.  K,  for  the  most  part,  the  sub- 
ject-matter is,  of  necessity,  personal,  you  will  yet  find  with  it 
some  important  facts  illustrative  of  the  history  of  the  Tele- 
graph. 

I  remain,  dear  Sir, 

EespectfuUy,  your  obedient  servant, 

SAMUEL  P.  B.  MORSE. 
Tal.  p.  Shaffneb,  Esq. 


6  aHAFFlfn'ci   TELBOKAPH   COMPANION. 


THE  ELECTRO-MAGNETIC  TELEGRAPH. 


A  DEFENCE 

AGAINST   THE    IKJURIOUS    DBDUCTIOKS  DRAWN   FROM  THE 

DEPOSITION  OF  PROP.  JOSEPH  HENRY, 

(IN  THE  SEVERAL  TELEGRAPH  SUITS,) 

WITH  A  CRITICAL  REVIEW  OF  SAID  DEPOSITION,  AND  AN  EZAKI- 
NATION  OF  PROF.  HENRY'S  ALLEGED  DISCOVERIES, 
BEARING  UPON  THE  ELECTRO-HAG- 
NETIC    TELEGRAPH. 

BY  SAMUEL  F.  B.  MORSE,  LL.D., 

Profxisor  in  the  Nrvv-YoRK  Citt  Unitxrsitt,  &c.,  &c.,  &c. 


INTRODUCTION. 

The  deposition  of  Prof.  Joseph  Henry  (substantially  the 
same  in  each  of  four  Telegraph  suits)  has  been  erected  by  the 
ingenuity,  and  I  must  add,  by  the  sophistry  of  the  counsel  of 
my  opponents,  into  an  apparently  formidable  barrier  to  my 
claims  to  originality  in  the  invention  of  the  Electro-Magnetic 
Telegraph. 

While  the  facts  he  professes  truthfully  to  state  have  been 
extravagantly  dilated,  and  his  position  in  relation  to  discoveries, 
alleged  to  have  a  bearing  upon  the  Electro-Magnetic  Telegraph, 
immoderately  exaggerated ;  yet  the  fault  of  this  extravagance 
lies  not  altogether  at  their  door.  Prof  Henry  has  himself  fur- 
nished, by  the  ambiguity,  as  well  as  incorrectness  of  his  narra- 
tion, much  of  the  specious  material  for  their  argument 

His  deposition  has  been  made  to  bear,  not  only  on  the  legal 
points  involved  in  my  invention ;  but  it  contains  imputations 
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against  my  personal  character.  For  insinuations  that  I  had 
derived  scientific  information  firom  him,  not  only  without 
voluntarily  giving  him  credit;  but  that  I  had  even  persisted  in 
withholding  it  after  remonstrance  on  his  part,  and  a  promise  on 
my  part  to  do  so ;  insinuations  of  the  untruth  of  my  declaration 
of  the  fact  that  '*  I  had  not  a  knowledge  of  his  '  researches'  at 
the  time  my  invention  had  been  demonstrated ;"  insinuations 
that  my  invention  of  the  Beceiving  Magnet  and  combined  cir- 
cuits were  surreptitiously  taken  from  him.  These  surely  have 
such  a  bearing  on  personal  character,  as  not  only  to  justify,  but 
to  demand  from  me  an  exposure  of  their  utter  want  of  founda- 
tion. 

It  behooves  me,  from  motives  of  self-respect,  no  less  than 
from  regard  to  the  opinion  of  a  large  body  of  scientific  firiends, 
to  tree  my  skirts  from  any  such  imputation  of  unfairness,  aa 
the  tone  and  spirit  of  Prof.  Henry's  deposition  inevitably  leaves 
on  the  mind  of  the  reader ;  a  tone  and  spirit,  which  I  am  con- 
strained to  believe,  has  biased  the  after  testimony  of  other  wit- 
nesses, scientific  men,  enlisting  for  him  their  sympathies,  and 
exciting  prejudice  in  an  equal  degree  against  me;  so  coloring 
their  evidence  as  to  raise  the  suspicion,  (at  le)sist  in  my  own 
mind,)  that  under  the  influence  of  a  mistaken  impression,  that 
I  had  been  guilty  of  wrong  towards  Prof.  Henry,  they  con- 
sidered that  I  ought  to  suffer  in  kind  by  a  summary  application 
of  the  lex  Udionis. 

Granting  all  credit  for  the  generous  sentiment  which  lies  at  the 
foundation  of  such  action,  however  strongly  I  may  protest 
against  its  rash  application  to  me,  I  yet  do  not  refuse  to  sub- 
mit to  any  infliction  which  their  dispassionate  judgment  may 
award,  after  an  impartial  examination  of  the  merits  of  the  case, 
being  confident,  from  the  ennobling  nature  of  their  pursuits, 
that  a  wrong  done  to  me,  will  excite  these  same  generous  sympa* 
thieafor  me,  as  promptly  as  they  have  been  excited  against  me, 
when  they  believed  the  lurong  was  committed  by  me. 

It  becomes,  moreover,  not  less  a  duty  to  the  cause  of  Historic 
truth,  (a  duty  firom  which  the  position  of  my  assailant  no  less 
than  my  own,  will  not  permit  me  to  shrink,)  to  expose  as  I 
shall  be  able  to  do,  the  utter  n<m-rdiabiUty  of  Prof  Henry's 
teBtimony. 
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1st  I  certamly  sliall  show  that  I  have  not  only  manifested 
every  disposition  to  give  due  credit  to  Prof.  Henry,  but  under 
the  hasty  impression,  (generated  by  personal  respect,  and  friend- 
liness towards  him,)  that  he  deserved  credit  for  discoveries  in 
science  bearing  upon  the  Telegraph,  I  did  actually  give  him  a 
degree  of  credit,  not  only  beyond  what  he  had  received  at  that 
time  from  the  scientific  world,  but  a  degree  of  credit  to  which 
subsequent  research  has  proved  him  not  to  be  entiikd, 

2d.  I  shall  show  that  I  am  not  indebted  to  him  for  any  dis- 
covery in  science,  bearing  on  the  Telegraph,  and  that  all  dis- 
coveries of  principles  having  this  bearing,  were  made  not  by 
Prof.  Henry,  but  by  others,  and  prior  to  any  experiments  of 
Prof.  Henry  in  the  science  of  Electro-Magnetism. 

8d.  I  shall  further  show  that  the  claim  set  up  for  Prof.  Henry, 
(and  with  some  plausibility,  as  if  sanctioned  by  him  in  his  de- 
position,) to  the  invention  of  an  important  part  of  my  Tele- 
granh  system,  has  no  validity  in  &ct;  and,  construing  his 
language  to  make  him  consistent  with  himself,  is  at  variance 
with  his  positive  disclaimers,  and  without  support  in  his  testi* 
mony. 

4th.  I  shall  further  show  that  his  complaint  against  me  for 
an  alleged  injustice  to  him,  in  th^  work  of  another,  (Mr.  Alfred 
Vail,)  has  not  only  no  foundation  as  against  me ;  but  that  it  has 
none  as  against  Mr.  Yail,  and  none  whatever,  in  frtct,  against 
any  one. 

For  more  convenient  reference,  and  also  that  the  reader  may 
have  before  him  both  sides  of  the  matter  in  controversy,  to  exam- 
ine at  his  leisure,  I  have  given,  in  an  Appendix,  Prof.  Henry's  de- 
position in  full  as  it  appears  in  the  case  before  the  Supreme  Court 
of  the  United  States ;  and  also  Prof.  Henry's  paper,  published 
in  the  XIX.  YoL  of  Silliman's  Journal  of  Science ;  and  in  the 
body  of  my  defence,  I  have  also  given  some  extracts  frx>m 
cross-exAminations  upon  the  same  deposition  in  other  cases. 


No  one  who  reads  Prof.  Henry's  testimony  can  fail  to  per- 
ceive that  he  has  given  it  under  the  influence  of  some  unhappy 
feeling,  occasioned  by  real  or  supposed  turong  to  himself,  a 
wrong  not  ambiguously  charged  upon  me.  This  feeling  mani- 
fests itself  in  the  bringing  into  his  deposition  matters  inrele- 
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yant,  which  have  no  legitimate  bearing  on  the  legal  points  of 
the  several  oases,  except  as  they  tend  to  disparage  me  in  the 
opiQion  of  the  Courts,  and  of  the  public,  as  truthful,  honorable 
and  &ank ;  and  this  he  has  done,  I  am  sorry  to  say,  but  as  I 
shall  certainly  prove,  not  in  ignorance  of  facts  which  make  his 
statenienis  incorrecL  I  am  aware  that  this  is  a  serious  charge, 
and  no  one  can  feel  a  deeper  repugnance  than  myself  at  the 
necessity  imposed  upon  me,  for  making  and  sustaining  such  a 
charge  against  a  gentleman  of  Prof.  Henry's  high  scientific  and 
social  position ;  a  gentleman  for  whom  I  had  cherished  so  pro- 
fonnd  a  respect,  as  a  deservedly  eminent  philosopher,  and  con- 
fidence, and  even  affection,  as  a  friend. 

That  I  have  been  slow  to  complain  of  the  injurious  character 
of  his  testimony ;  that  I  have  so  long  allowed,  almost  entirely 
imcontradicted,  its  distortions  to  have  all  their  legal  weight 
against  me  in  four  separate  trials,  without  public  exposure,  and 
for  a  space  of  four  years  of  time ;  will  at  least  show,  I  humbly 
contend,  my  reluctance  to  appear  opposed  to  him,  even  when 
self-defence  is  combined  with  the  defence  of  the  interests  of  a 
large  body  of  assignees. 

But  there  is  another  reason  which  has  had  its  weight  with  me. 
Nassau  Hall,  though  not  my  A^na  Mater,  has  had  associated  with 
it  in  my  mind,  from  my  earliest  recollections,  one  of  the  deepest, 
and  moat  sacred  ancestral  memories — memories  which  have 
given  Princeton  College,  and  all  that  is  connected  with  it,  a  hold 
on  my  affections,  scarcely  less  strong  than  that  which  attaches 
them  to  my  own  Alma  Mater,  the  time-honored  Yale.    It  was 
fix)m  a  venerated  ancestor  who  once  presided  over  the  College 
at  Princeton,  that  I  derive  my  own  patronymic;  from  him 
whose    Christian    character  was    in  such  strong  contrast  to 
that  of  the  infidel  Hume,  as  to  be  chosen  to  illustrate  most 
&vorably  the  opposite  effects  of  Infidelity  and  Christian  faith 
upon  the  dying  hour.    And  when,  therefore,  I  reflected  that 
Prof.  Henry  was,  at  the  time  of  my  acquaintance  with  him, 
and  for  so  long  a  period  connected  as  a  valuable  and  efficient 
officer  with  this  same  institution,  there  are  some  who  can  under- 
stand the  feelings  which  have  hitherto  restrained  me.    I  have 
borne  and  forborne ;  but  to  forbearance  there  is  a  limit,  for 
there  is  a  paramount  duty  to  see  that  the  truth  of  History  be 
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not  violated,  especiaUy  since  the  Telegraph  has  now  become  so 
largely  a  part  of  the  history  of  science,  and  is  directly  associat- 
ed with  the  progress  of  the  world 

Painful,  therefore,  as  is  the  task  imposed  upon  me,  I  cannot 
shrink  from  it,  but  shall  endeavor  so  to  perform  it,  as  rather  to 
parry  the  blows  that  have  been  aimed  at  me,  than  to  inflict  any 
in  return.  If  what  I  say  shall  wound,  it  shall  be  from  the 
severity  of  the  simple  truth  itself  rather  than  from  the  manner 
of  setting  it  forth. 

I  am  aware  that  Prof.  Henry  commences  his  deposition  with 
a  profession  of  reluctance  to  give  his  testimony ;  stating,  indeed, 
clearly,  that  it  was  "not  voluntarily"  given,  but  "on  legal  sum- 
mons and  in  submission  to  law ;"  manifesting  thereby,  as  it  ap- 
pears to  me,  an  unnecessary  fastidiousness,  if  he  was  consdoas 
of  being  about  to  give  only  the  facts  of  history ;  for  surely 
there  is  no  one  who  could  justly  reflect  upon  him  for  giving 
fac^ ;  least  of  all  was  there  required  from  him  any  special  deli- 
cacy towards  me  in  this  particular;  for  I  have  no  motive  for 
desiring  that  he  should  conceal  anything  he  knew.  On  the  con- 
trary, one  of  the  most  objectionable  features  of  his  deposition, 
in  the  part  in  which  he  makes  complaint^  is  the  concealment  of 
important  facts  which  essential^  change  its  whole  character. 
His  citation  to  give  evidence  under  oath,  in  a  court  of  justice, 
ought  undoubtedly  to  have  made  him  specially  cautious,  both  in 
the  matter  to  which  he  deposes,  and  in  the  manner  of  propound- 
ing it,  lest,  by  any  means,  his  mode  of  stating  truths  or  sup- 
pressing them,  i^ould  give  just  ground  for  an  untrue  im- 
pression. 

The  subject-matter  of  the  deposition  of  Prof.  Henry  con- 
tains:— 

1st.  Complaints  against  me  of  injustice  towards  him,  in  not 
acknowledging  my  indebtedness  to  him  in  elaborating  my  sys- 
tem of  Telegraphs. 

2d.  Portions  of  scientific  history  misstated,  so  as  to  give  an 
untrue  impression. 

Sd.  Claims  to  scientific  discoveries^  bearing  essentially  on  my 
invention  of  the  Telegraph. 

4th.  Claims,  ambiguously  expressed,  to  invention  of  parts  of 
my  Telegraph  apparatus. 
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Under  the  first  head,  I  shall  have  occasion  to  expose  his  in- 
correctness in  giving  controlling  dates,  his  errors  of  memory, 
and  his  insinuations  of  untruthfulness  in  my  statements. 

Under  the  second  head,  his  looseness  and  inaccuracy  of  his- 
torical narration. 

Under  the  third  head,  the  illusiveness  of  his  claims  to  disoav- 
eries  bearing  on  my  invention  of  the  Telegraph ;  and 

Under  the  fourth  head,  the  invalidity  of  any  seeming  claims 
to  invention,  on  his  part,  of  any  portion  of  my  Telegraph  ap- 
paratus. 

These  fallacies  and  errors,  interspersed  throughout  his  whole 
deposition,  will  require  me  necessarily  to  occupy  considerable 
space  in  exposing  them ;  and  in  separating  the  true  from  the 
&lse,  I  am  compelled  to  be  thorough  in  the  exposition  of  all  that 
is  essential,  even  at  the  risk  of  being  thought  prolix. 

From  the  way  in  which  Prof.  Henry  alludes  to  the  intercourse 
between  us,  and  especially  from  the  erroneous  conclusions  of  my 
having  derived  indispensable  aid  in  my  labors  from  him,  which 
have  been  suggested  in  consequence,  I  am  compelled  to  narrate, 
with  some  minuteness  of  detail,  t?ie  circumstances  which  led  to 
our  acquaintance ;  to  give  the  time  of  that  acquaintance ;  and 
also  the  nature  and  extent  of  our  intercourse. 

To  begin  with  our  first  acquaintance. — My  acquaintance  with 
Prof.  Henry  commenced  in  the  month  of  May,  1839,  under  the 
following  circumstances : — ^In  the  spring  of  1838  I  visited  Eu- 
rope with  my  invention,  and  resided  abroad,  principally  in 
Paris,  till  March,  1839,  returning  home  in  April  of  the  same 
year.     While  absent,  my  friend  and  colleague  at  the  !N"ew-York; 
City  University,  Dr.  Gale,  who  had  charge  of  my  apparatus  in 
my  absence,  loaned  to  Prof.  Henry  a  reel  or  spool   containing 
five  miles  of  my  telegraph  wire,  with  which  Prof.  Henry  made 
some  interesting  scientific  experiments  at  Princeton.    The  re- 
sults of  these  were  reported  by  him  in  a  paper  read  before  the 
American  Philosophical  Society,  November  2d,  1888,  and  pub- 
lished early  in  1839,  under  the  title  of  "  Contributions  to  Elec- 
tricity and  3tagnetism."    On  my  return  from  Europe,  I  found 
awaiting  me  a  copy   of  Prof.  Henry's   "Contributions,"  di- 
rected to  "  Prof.  Morse,  with  the  respects  of  the  author."    I 
had  returned  from  Europe  in  the  expectation  of  proceeding 
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within  fire  or  six  weeks  to  Bassia,  under  a  contract  with  a 
Bnssian  government  agent  in  Paris — ^the  Baron  Mejendoiff— to 
establish  the  Telegraph  in  that  country.  Dr.  Gale,  my  confi- 
dential scientific  friend,  had  sailed  for  New-Orleans  on  the  yeiy 
day  of  my  return,  I  could  not  therefore  have  my  usual  con* 
sultations  with  him,  for  I  was  naturally  anxious  to  review  and 
revise  all  the  scientific  facts  that  lay  at  the  foundation  of  my  in- 
vention, to  make  assurance  doubly  sure,  before  risking  in  a 
foreign  country  either  my  own  or  my  country's  reputation  by 
possible  failure.  In  this  conjuncture  I  wrote  the  following  letter 
to  Prof.  Henry,  to  whom  I  had  never  been  introduced,  availing 
myself  of  his  politeness  in  sending  me  his  "  OontributioDs"  as 
a  sufSicient  introduction : — 

New-Yobk,  April  24^,  1839. 

My  Dear  Sir  : — On  my  return,  a  few  days  since,  from  En- 
rope,  I  found  directed  to  me,  through  your  politeness,  a  copy  of 
your  valuable  "  Contributions,"  for  which  I  beg  you  to  accept 
my  warmest  thanks.    The  various  cares  consequent  upon  so 
long  an  absence  from  home,  and  which  have  demanded  my 
more  immediate  attention,  have  prevented  me  from  more  than  a 
cursory  perusal  of  its  interesting  contents ;  yet  I  perceive  many 
things  of  great  interest  to  me  in  my  Telegrapnic  enterprise. 
I  was  glad  to  learn,  by  a  letter  received  in  Paris,  from  Dr.  Gale, 
that  a  spool  of  5  miles  of  my  wire  was  loaned  to  you,  and  I  per- 
ceive that  you  have  alreadv  made  some  interesting  experimentB 
with  it.    l!n  the  absence  of  Dr.  Gale,  who  has  gone  south,  I  feel 
a  great  desire  to  consult  some  scientific  gentleman  on  points  of 
importance  bearing  upon  my  Telegrapn  which  I  am  about  to 
establish  in  Bussia,  being  under  an  engagement  with  the  Bus- 
sian  Government  Agent  in  Paris  to  return  to  Europe  for  that 
purpose  in  a  few  weeks.    I  should  be  exceedingly  happy  to  see 
you,  and  am  tempted  to  break  away  firord  my  absorbing  engage- 
ments here  to  find  you  at  Princeton.    In  case  I  should  be  able 
to  visit   Princeton  for   a  few  days,  a  week  or  two  hence, 
how  should  I  find  you  engaged  ?    I  should  come  as  a  learner, 
and  could  bring  no  "contributions"  to  your  stock  of  experi- 
ments of  any  vSue,  nor  any  means  of  furthering  your  experi- 
ments, except,  perhaps,  the  loan  of  an  additional  6  miles  of  wire 
which  it  may  be  desirable  for  you  to  have. 

I  have  many  questions  to  ask,  but  should  be  happy  in  your 
reply  to  this  letter  of  an  answer  to  this  general  one.  Have  you 
met  with  anv  facts  in  your  experiments,  thus  &r,  that  would 
lead  you  to  mink  that  my  mode  of  Telegraphic  communication 
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will  proye  impracticable?  So  &r  as  I  have  consulted  the 
savans  of  Paris,  they  have  suggested  no  insurmountable  difficul- 
ties. I  haye,  howeyer,  quite  as  much  confidence  in  your  judg- 
ment, from  your  yaluable  experience,  as  in  that  of  any  one  I 
have  met  abroad.  I  think  that  you  haye  pursued  an  original 
course  of  experiment,  and  discoyered  facts  of  more  yalue  to  me 
than  any  that  haye  been  published  abroad. 

I  will  not  trouble  you  at  this  time  with  my  questions  until  I 
know  your  engagements.  Accompanying  this  is  a  copy  of  a 
report,  made  by  the  Academy  of  Industry,  of  Paris,  on  my  Tel- 
egraph, which  I  beg  you  to  accept. 

Belieye  roe,  dear  Sir,  ' 

With  the  highest  respect, 

Your  most  obedient  servant, 

SAMUEL  F.  B.  MOESE. 
To  Professor  Joseph  Henry,  FrinceUm. 

To  this  letter  1  received  the  following  reply : — 

Princeton,  May  Qih,  1839. 

Dear  Sir  : — ^Your  favor  of  the  24th  ult.  came  to  Princeton 
during  my  absence,  which  will  account  for  the  long  delay  of 
my  answer.  I  am  pleased  to  learn  that  you  fully  sanction  the 
loan  which  I  obtained  from  Dr.  Gale,  of  your  wire,  and  I  shall 
be  happy  if  any  of  the  results  are  found  to  have  a  practical 
bearing  on  the  Electrical  Telegraph. 

It  will  give  me  much  pleasure  to  see  you  in  Princeton  after 
this  week ;  my  engagements  will  not  then  interfere  with  our 
communications  on  the  subject  of  electricity.  During  this  week 
I  shall  be  almost  constantly  engaged  with  a  friend  in  some 
scientific  labors  which  we  are  prosecuting  together. 

I  am  acquainted  with  no  fact  which  would  lead  me  to  suppose 
that  the  project  of  the  Electro-Magnetic  Telegraph  is  impracti- 
cable; on  the  contrary,  I  believe  that  science  is  now  ripe  for  the 
application,  and  that  there  are  no  difficulties  in  the  way,  but 
such  as  ingenuity  and  enterprise  may  obviate.  But  what  form 
of  the  apparatus,  or  what  application  of  the  power  will  prove 
best,  can,  I  belieye,  be  only  aetermined  by  careful  experiment. 
I  can  say,  however,  that  so  far  as  I  am  acquainted  with  the 
oiintttiad  of  your  plan,  I  see  no  practical  difficulty  in  the  way 
of  its  application  for  comparatively  short  distances ;  but  if  the 
length  of  the  wire  between  the  stations  be  great,  I  think  that 
some  other  modification  will  be  found  necessary,  in  order  to  de- 
velop a  sufficient  power  at  the  farther  end  of  the  line.  I  shall, 
however,  be  happy  to  converse  freely  with  you  on  these  points 
when  we  meet.    Li  the  meatime  I  remain, 

With  much  respect,  yours,  Ac., 

To  Professor  Morse.  JOSEPH  HENBY. 
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Thus  was  prepared  my  first  personal  acquaintanoe  with  Pio£ 
Henry.  A  few  days  after  the  receipt  of  this  letter,  I  visited 
him,  having  prepared  beforehand  a  few  questions,  the  better  to 
economize  his  time.  The  following  is  a  copy  of  the  original 
paper,  (which  I  preserved,)  with  the  answers  of  Prof  Henry, 
so  far  as  they  were  given,  put  down  by  me  in  pencil  at  the 
time: — 

Questions  prepared  to  ash  Prof.  Henry,  and  sfioum  him  in  my  visii 
May^  1839,  and  his  answers^  on  reading  them  to  him. 

1st.  Have  you  any  reason  to  think  that  magnetism  cannot  be 
induced  in  soft  iron,  at  the  distance  of  100  miles  or  more,  by  a 
single  impulse,  or  from  a  single  battery  apparatus  ?  *     "  No." 

2d.  Suppose  that  a  horse-shoe  magnet  of  soft  iron,  of  a  given 
size,  receive  its  maximum  of  magnetism  by  a  given  number  of 
coils  around  it,  of  wire,  or  of  ribbon,  and  by  a  given  sized 
battery,  or  number  of  batteries,  at  a  given  distance  from  the 
battery,  does  a  succession  of  magnets  introduced  into  the  cir- 
cuit diminish  the  magnetism  in  each  ?     "  No." 

8d.  Have  you  ascertained  the  law  which  regulates  the  propor- 
tion of  quantity  and  intensity  from  the  voltaic  battery,  neces- 
sary to  overcome  the  resistance  of  the  wire  in  long  distances,  in 
inducing  magnetism  in  soft  iron  ?     "  Ohm  has  determined  it." 

4th.  Is  it  quantity  or  intensity  which  has  most  eflEect  in  in- 
ducing magnetism  in  soft  iron  ?  "  Quantity  with  short,  inten- 
sity with  long  wires." 

According  to  the  best  of  my  recollection,  I  left  New-York  a 
few  days  after  the  receipt  of  his  letter,  in  the  morning  of  the 
day,  and  arrived  at  Princeton  about  noon,  passed  the  afternoon 
and  night  with  Prof.  Henry,  and  returned  to  New-York  the 
next  morning.    This  was  the  first  intercourse,  either  personal, 
or  by  correspondence,  I  ever  had  with  him ;  and  paiising  a 
moment  at  this  point,  it  may  be  well  to  inquire,  how  much,  of 
information  I  could  have  received  from  him  personally  or  by 
correspondence^  in  the  elaborating  of  my  Telegraph  as  it  then 
existed? 

*  That  is,  from  any  generator  of  the  galvanic  carrent,  whether  a  Toltaie,  indac- 
tire,  or  thermo-electric  apparatus. 
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From  the  autumn  of  the  year  1829  till  the  autumn  of  the 
year  1832, 1  was  in  Europe,  principally  in  Italy.  Prof.  Henry *s 
paper  in  Silliman's  Journal  was  published  in  1881,*  (in  the 
iDterval  of  my  absence  from  America.)  I  conceived  the  Tele- 
graph  on  board  the  ship  in  1832,  while  on  my  return  home, 
essentially  as  it  now  exists.  It  was  operated  in  my  rooms  before 
numerous  persons,  my  pupils,  and  others,  in  1885 ;  it  was  ex- 
hibited to  a  large  audience  of  a  thousand  or  more  persons, 
through  ten  miles  of  wire,  in  the  New- York  City  University, 
in  the  autumn  of  1887 ;  to  a  committee  of  the  Franklin  Insti- 
tute in  Philadelphia,  in  January,  1888 ;  to  Congress  and  the 
Cabinet  at  Washington,  for  three  months,  in  the  early  part  of 
that  year ;  to  the  Academy  of  Scaences,  and  thousands  of  visi- 
tors in  Paris,  in  the  autumn  of  1838 ;  to  Members  of  the 
Eoyal  Society,  of  both  Houses  of  Parliament,  and  the  Lords 
of  the  Admiralty  at  Lord  Lincoln's,f  in  London,  in  the  month 
of  March,  1839 ;  and  after  all  this,  1  first  became  acquainted, 
either  personally,  or  by  correspondence,  with  Prof.  Henry. 

Here  then  is  a  controlling  date,  (1889,)  proved  to  be  most  in- 
correctly deposed  to  by  Prof.  Henry  (as  1837).  It  is  a  date 
which  controls  the  question  of  fact,  whether  I  could  have 
derived  from  him  any  information  directly  hj  personal  interview, 
or  correspondence  with  him,  leaving  but  two  other  sources  from 
which  aid  from  him  could  be  derived  by  me  in  the  elaboration 
of  my  Telegraph. 

There  are  but  three  sources  whence  I  could  derive  scientific 
information  from  Professor  Henry. 
1st.  Directly  by  personal  interview,  or  by  correspondence. 
2d.  Indirectly  through  others. 
3d.  From  his  published  works. 

The   first,   I  think,  is  effectually  disposed  of.     The'  other 
sources  will  be  examined  in  the  sequel. 
While  on  the  subject  of  erroneous  dates  given  in  the  deposi- 

*  Before  examining  this  paper,  let  me  for  a  moment  grant,  for  argument's  sake, 
that  it  is  (^what  some  would  claim  for  it)  suggestiTe  of  my  Electro-Magnetic 
Telegraph,  "what  are  the  probabiUHes  that  it  could  reach  me  in  Italy  or  France, 
where  I  vtbm  then  residing,  so  as  to  influence  my  mind  in  the  conception  and  con- 
stniction  of  the  Tele^ph  on  my  return  voyage  in  1832 1  The  probabilities,  it 
will  be  seen,  are  certamly  very  small.  The  fact  is,  it  did  not  come  to  my  know- 
ledge unlU^ve  years  after  my  return,  (in  1837.) 

t  The  pxeeent  Duke  of  Newcastle. 
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tioD,  I  proceed  to  notice  others,  illustratiye  of  the  incapacity  of 
Pro£  Henry,  from  defective  memory,  to  depose  correctly  where 
dates  are  essential  to  elicit  the  tnith. 

In  connection  with  his  declaration  that,  in  1837,  he  became 
acquainted  with  me  in  New- York,  (instead  of  1889  in  Prince- 
ton,) he  says  that  he  ^'gave  me  a  certificate  in  the  form  of  a  fctter.^ 
I  give  the  certificate  letter  thus  referred  to,  and  its  dat^  referring 
the  reader  to  his  deposition,  answer  to  4th  interrogatory,  for  his 
narration  on  this  point 

"  Princeton  College,  FA.  24^,  1842. 

''  My  Deab  Sib  : — I  am  pleased  to  learn  that  you'have  again 

petitioned  Congress,  in  reference  to  yonr  Telegraph,  and  I  most 

sincerely  hope  you  will  succeed  in  convincing  our  Bepresenta- 

tives  of  the  importance  of  the  invention,    la  this  you  may, 

Eerhaps,  find  some  difGlculty,  since,  in  the  minds  of  many,  the 
llectro-Magnetic  Telegraph  is  associated  with  the  various 
chimerical  projects  constantly  presented  to  the  public,  and  par- 
ticularly with  the  schemes,  so  popular  a  year  or  two  ago,  for  the 
application  of  electricity  as  a  moving  power  in  the  arts.  I  have 
asserted  from  the  first,  that  all  attempts  of  this  kind  are  prema- 
ture, and  made  without  a  proper  knowledge  of  scientific  prind- 
Sles.  The  case  is,  however,  entirely  different  in  regard  to  the 
llectro-Magnetic  Telegraph.  Science  is  now  fully  ripe  for  this 
am>lication,  and  I  have  not  the  least  doubt,  if  proper  means  be 
anorded,  of  the  perfect  success  of  the  invention. 

''The  idea  of  transmitting  intelligence  to  a  distance,  by 
means  of  electrical  action,  has  been  suggested  by  various  per- 
sons, from  the  time  of  Franklin  to  the  present ;  but  until  within 
the  last  few  years,  or  since  the  principal  discoveries  in  electro- 
magnetism,  all  attempts  to  reduce  it  to  practice  were  necessarily 
unsuccessful.    The  mere  suggestion,  however,  of  a  scheme  of 
this  kind,  is  a  matter  for  wnich  little  credit  can  be  claimed, 
since  it  is  one  which  would  naturally  arise  in  the  mind  of  almost 
any  person  familiar  with  the  phenomena  of  electricity ;  but  the 
bnnging  it  forward  at  the  proper  moment,  when  the  develop- 
ments of  science  are  able  to  lumish  the  means  of  certain  success^ 
and  the  devising  a  plan  for  carrying  it  into  practical  operation,  ^ 
are  the  grounds  of  a  just  claim  to  scientific  reputation  as  well  as 
to  public  patronage. 

"  About  the  same  time  with  yourself,  Prdf.  Wheatstone,  of 
London,  and  Dr.  Steinheil,  of  Germany,  proposed  plans  of  the 
Electro-Magnetic  Telegraph;  but  iheae  differ  as  much  from 
yours  as  the  nature  of  the  common  principle  would  well  permit ; 
and  unless  some  essential  improvements  nave  lately  be^  made 
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in  these  European  plans,  I  should  prefer  the  one  invented  by 
jourself. 

"  With  my  best  wishes  for  your  success,  I  remain,  with  much 
esteem,  Yours  truly, 

(Signed)  "JOSEPH  HENRY. 

"Professor  Morse." 

It  will  be  perceived  that  Prof.  Henry  has  misrecollected  tbe 
time  and  circumstances  of  our  first  acquaintance,  making  the 
date  1837,  in  New- York,  instead  of  1839,  in  Princeton,  and  he 
leaves  the  impression  that  the  time  of  giving  me  his  "  certifi- 
cate" letter  was  in  1887,  instead  of  1842,  the  true  date,  as  the 
letter  itself  shows. 

But  while  on  this  topic  I  may  as  well  fix  certain  other  dates 
which  have  a  bearing  on  Prof  Henry's  qualifications  for  a  de- 
ponent.     Prof.  Gale,  my  colleague,  left  the  University  for  the 
South  in  the  spring  of  1839.    Prof.  Draper  had  been  appointed 
his  successor  in  the  Chair  of  Chemistry  in  September,  1838 ; 
but,  being  unable  at  once  to  enter  upon  the  duties  of  his  office, 
Prof  James  C.  Fisher  received  a  temporary  appointment  in 
January  or  February  of  1839.    On  my  return  firom  Europe,  in 
April,  1889,  I  found  Mr.  Fisher  in  the  University,  and  then 
made  my  first  acquaintance  with  him.    I  had  never  seen  or 
known  him  previously.    The  bill  before  Congress  making  an 
appropriation  to  test  the  practicability  and  utility  of  my  Tele- 
graph, passed  on  the  3d  of  March^  1843.    My  scientific  assist- 
ants, in  preparing  the  Telegraph,  could  not  well  have  been  ap- 
pointed previous  to  the  passage  of  this  bill.    Prof  Gale,  Prof, 
Fisher,  and  Mr.  Vail  received  their  appointment  from  me,  as 
my  assistants,  March  27, 1843 ;  and  they  were  confirmed  by  the 
Secretary  of  the  Treasury  March  28, 1843.    The  records  of  the 
Treasury  Department  will  verify  these  dates.    Let  Prof.  Henry's 
narrative  now  be  compared  with  these  facts.    He  says^ — "I 
learned  in  1837,  or  thereabouts,  that  Prof  Gale  and  Dr.  Fisher 
were  the  scientific  assistants  of  Mr.  Morse  in  preparing  the  Tel- 
egraph.    Mr.  Vail  was  also  employed,  but  I  know  not  in  what 
capacity,  and  I  am  not  personally  acquainted  with  him."     Is 
not    here  further  proof  of  Professor  Henry's  incorrectness  in 
giving    dates,    and  looseness  and  inaccuracy  of  historical  nor" 
rattan  f 
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As  intimately  connected  with  this  misrecollection  of  dates,  I 
must  expose  another  of  a  more  serious  character,  since  it  in- 
volves a  charge  against  me  of  deriving  from  him  advice  against 
subterranean  conductors,  and  the  adoption  of  the  plan  of  putting 
my  conductors  on  posts  at  his  suggestion  and  recommendation. 

To  show  which  of  the  two  plans  of  disposing  of  the  conduc- 
tors was  occupying  Prof.  Henry's  mind  in  April,  1843  (the  one 
in  tubes  beneath  the  ground,  or  the  one  on  posts  through  the 
air),  I  give  the  following  letter  from  Pro£  Henry  to  Prof.  Fisher, 
who  was  then  my  assistant,  and  who  had  written  to  Prof.  Heniy 
in  relation  to  the  conductors : — 

"  Princeton,  April  17th,  1843. 

"  Dear  Sir  : — A  friend  of  mine  in  Trenton  has  a  machine 
for  winding  wire,  of  which  he  promised  to  give  a  description.  I 
will  write  to  you  on  the  subject,  and  send  you  a  copy  of  his 
answer. 

"  The  greatest  practical  difficulty  you  will  have  to  contend 
with,  I  should  think,  will  be  the  insulation  of  the  wires.  Twine 
is  a  partial  conductor,  and  by  making  the  surface  sufficiently 
extended,  lateral  transmission  will  take  place  to  some  extent. 
The  loss,  however,  on  this  account  can  only  be  determined  by 
direct  experiment  with  extended  wire.  It  will  probably  increase 
with  an  increasing  ratio :  first,  on  account  of  the  greater  surface 
of  contact ;  and  secondly,  because  electricity  of  greater  tension 
will  be  required  to  send  the  current  through  the  longer  wire. 

"  In  order  to  diminish  the  number  ot  points  of  contact,  it 
might  perhaps  be  well  to  wrap  around  each  wire,  besides  its 
continuous  covering,  an  extra  strand  of  coarse  .twine,  with  the 
several  turns  at  a  distance  from  each  other.    Thus — 

a  I'v  \  \  ^  \  \\  \  'V.  W  \  \  %A  %  \  \> 
1>  i/'  /  /  /  ^  /  /  /  /  /  r  /  /VW  •  ^1 

a  and  b  representing  the  two  wires,  the  contact,  instead  of  being 
continuous,  will  only  exist  at  the  points  where  the  outer  strandLs 
of  twine  touch  each  other. 

**  Galvanic  electricity  has  never  been  made  to  project  itself 
through  a  stratum  of  air  of  the  ordinary  density,  so  as  to  exhi- 
bit a  spark,  although  the  experiment  has  been  tried  with  a  bat- 
tery of  several  hundred  plates,  and  with  the  poles  approaclied 
within  the  TTnr^tl^  P^*^  of  an  inch.  I  should  therefore  conclude 
that  it  would  be  of  little  importance  to  fill  the  space  between  the 
wires  with  cement,  provided  the  metal  can  be  as  well  secured 
from  contact  by  less  expensive  means. 
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**  I  shall  probably  visit  New- York  some  time  during  the  pre- 
sent college  vacation,  and  shall  not  fail  to  accept  the  kind  invi- 
tation of  Prof.  Morse  to  visit  your  establishment,  and  perhaps 
make  some  experiments  with  your  long  wires. 

"  EespectfuUy  yours,  &c., 
(Signed, )  "  JOSEPH  HENRY. 

"  D.  FlSHEB,  Professor,  ^c,  cfcc." 

The  plan  of  preparing  my  conductors  for  the  Telegraph,  at 
the  date  of  the  preceding  letter,  it  will  be  perceived,  was  that  of 
inclosing  them  in  tubes  of  lead,  to  be  interred  in  the  earth;  and  it 
will  be  observed  that  Prof.  Henry  does  not  in  this  letter  (where 
it  would  be  in  place,  if  he  had  had  any  doubts  of  the  success  of 
conductors  thus  laid)  suggest  anything  in  regard  to  putting  the 
conductors  on  posts. 

It  will  not  be  out  of  place  here  to  explain  the  reason  of  my 
adopting  at  that  time  the  mode  of  interring  the  conductors,  in 
preference  to  the  present  mode  on  posts,  both  of  which  modes 
(see  VaiVs  book,  p.  71)  are  proposed  in  my  letter  to  the  Secre- 
tary of  the  Treasuiy  of  September  27th,  1837,  long  previous  to 
my  acquaintance  with  Prof.  Henry.  Both  plans  had  occupied 
much  of  my  thought  previous  to  the  passage  of  the  bill  in  1843, 
for  the  government  experimental  essay.  In  the  early  attempts 
to  establish  the  Telegraph  in  England,  as  well  as  here,  it  was  a 
matter  of  doubt,  and  to  be  determined  only  by  experience,' 
which  of  the  two  modes  would  prove  the  best ;  and  it  may  be 
remarked  in  passing,  that  at  this  day,  in  Russia  and  in  other 
European  countries,  the  mode  of  Interring  the  wires  is  exten- 
sively adopted. 

At  the  time  the  Telegraph  bill  passed,  in  March,  1843,  there 
had  been  about  thirteen  mUes  of  Telegraph  conductors,  for 
Prof.  Wheatstone's  Telegraph  system  in  England,  put  into 
tubes  and  interred  in  the  earth;  and  there  was  no  hint  publicly 
given  that  that  mode  was  not  perfectly  successful.  I  did  not 
feel,  therefore,  at  liberty  to  expend  the  public  moneys  in  useless 
experiments,  on  a  part  which  seemed  to  be  already  settled  by 
Prof.  Wheatstone  from  his  adopting  that  part,  and,  so  far  as  I 
could  learn,  with  success.  Hence,  I  fixed  upon  this  mode  as 
one  settled ;  and  it  was  prosecuted  until  the  winter  of  1843-44. 
It  was  abandoned,  among  other  reasons,  in  consequence  of  as- 
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certaining  that  in  the  process  of  inserting  the  Wire  into  the  pipe, 
(which  was  at  the  moment  of  forming  the  pipe  from  the  lead  at 
melting  heat,)  the  insulating  covering  of  the  wires  had  become 
charred  at  various  and  numerous  points  of  the  line,  to  such  an 
extent  that  greater  delay  and  expense  would  be  necessary  to 
repair  the  damages  than  to  put  the  wire  upon  posts.  In  this 
state  of  afiTairs,  I  recurred  to  my  other  mode  proposed,  to  wit, 
puUing  my  conductors  on  posts^  (the  mode  now  in  use ;)  and  in.a 
letter  dated  Washington,  February  2d,  1844, 1  asked  the  per- 
mission of  the  Secretary  of  the  Treasury  to  try  the  mode  upon 
posts,  as  far  as  Beltsville,  twelve  miles  from  Washington,  towards 
Baltimore,  which  was  accorded ;  and  sealed  proposals  for  seven 
hundred  posts  were  advertised  for  by  me,  in  the  iforf^sowtan  and 
in  the  National  Intelligencer  of  February  6th,  1844. 

On  February  7th,  1844,  I  went  to  Baltimore,  on  my  way  to 
New- York.  At  Baltimore  I  found  awaiting  me  at  the  Depot 
the  following : —  * 

Letter  from  Prof,  Henry,  dated  Princeton,  Jan..  24iA,  1844:,  post 
marked  Jan,  26th,  directed  "  Professor  Morse,  Electrical  Tele- 
graph  Depot,  Baltimore.^* 

**  Pbinceton,  Jan.  24th,  1844. 

"  My  Dear  Sib  : — I  am  anxious  to  hear  from  you,  in  refer- 
ence to  the  Telegraph,  and  I  have  intended  to  write  to  you  on 
the  subject  for  a  month  past,  but  extra  college  duties  have  occu- 
pied all  my  thoughts  and  all  my  time,  since  the  beginning  of 
the  present  term.    During  the  last  vacation  I  occupied  myself 
as  usual  with  my  investigations  in  electricity,  and  among  other 
results,  I  arrived  at  one  which  I  think  may  have  an  important 
bearing  on  the  success  of  the  Telegraph.    It  is  this :  while  a  cur- 
rent of  electricity  is  passing  through  a  wire,  one  part  of  ^the 
conductor  is  constantly  plus  to  any  other  part  which  succeeds  it, 
the  difference  in  the  cfegree  of  the  electrical  state  constantly  in- 
creasing as  the  distance  of  the  two  points  is  ffreater.     The 
maximum  difference  is,  therefore,  at  the  two  ends ;  and  when 
the  two  extremities  of  a  long  wire  are  brought  into   near 
approximation,  there  is  a  ffreat  tendency  in  the  electricity  to 
cut  across  from  the  one  to  the  other.    This  tendency  is  not  due, 
as  has  been  supposed,  merely  to  the  great  resistance  of  the^  long 
wire,  and  the  cross-cut  offering  a  less  resisting  channel ;  but  to 
the  fact  of  the  one  part  being  positive,  and  the  othex  negative, 
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and  the  consequent  great  attraction  of  the  electricity  in  the  one 
part  for  the  unsaturated  matter  in  the  other. 

"  According  to  this  view,  the  insulation  which  would  be 
sufficient  to  stop  a  current  when  applied  to  separate  two  con- 
secutive portions  of  the  same  wire  which  had  been  divided, 
would  be  entirely  insufficient  to  prevent  the  cutting  across.  •! 
consider  the  fact  I  have  stated  as  one  of  considerable  import- 
ance in  a  theoretical  point  of  view,  and  I  do  not  wish  it  to  be 
made  public  before  the  publication  of  my  next  paper  in  the 
Transactions  of  the  American  Philosophical  Society. 

"  On  reading  your  letter,  on  the  subject  of  the  Telegraph,  in 
the  newspapers,  I  was  struck  with  the  idea  that  you  had  proba- 
bly met  with  the  very  difficulty  my  researches  have  led  me  to 
anticipate.  If  this  is  the  case,  and  your  insulation  is  not  found 
sufficient,  you  have  no  cause  to  blame  yourself,  since  the  pre- 
vious state  of  knowledge  on  the  subject  of  electricity  could  not 
lead  you  to  suspect  such  a  condition  of  things. 

.  "  With  much  respect, 

"Yours  truly, 
(Signed)  JOSEPH  HENRY. 

"  Pbofessor  Mobse." 

From  this  letter  it  will  be  perceived  that  Prof.  Henry  had  his 
mind  occupied  at  that  date  with  the  candvjctors  in  tubesj  predict- 
ing "  cross-cut,"  &c.,  and  no  suggestion  is  given  of  canduciors 
upon  posts.  From  the  commencement  of  the  letter  it  will  also, 
be  seen  that  for  at  least  a  month  before  its  date,  he  could  not  have 
suggested  to  me  to  put  my  conductors  on  posts,  as  he  had  not 
written  me  before  on  the  subject. 

Immediately  on  receipt  of  this  letter,  and  whilst  waiting  at 
Baltimore  over  night,  I  hastily  wrote  the  following  reply : — 

* 

"  Baltimore,  Feb.  7ihj  1844. 

"  My  Dear  Sir  : — ^You  must  think  it  strange  that  I  have  not 
answered  your  letter  of  the  24th  ult.  before  this ;  but  I  have 
this  moment  received  it,  in  passing  through  this  place  on  my 
way  to  NeW'York,  which  I  trust  will  be  a  sufficient  apolo^  for 
my  apparent  neglect.  I  have  read  your  letter  with  much  mter- 
est,  and  it  has  determined  me  to  make  you  a  visit  on  my  return 
from  New-York,  which  will  be  the  beginning  of  the  week,  per- 
haps on  Tuesday  morning,  13th  inst.  If  anytning  in  New- York 
should  prevent  me  from  being  with  you  then,  I  will  drop  you 
a  line  on  Monday  morning.  Several  questions  occur  to  me  in 
this  hurried  moment,  (as  I  leave  in  the  morning  and  carry  this 
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with  me  to  Princeton,  on  my  way  to  New- York,)  suggested  by 
your  results. 

"  1st.  How  does  the  result  you  have  arrived  at  affect  the  ex- 
periments made  on  my  80  reels  of  wire  of  160 miles?* 

"  2d.  What  distance  apart  must  the  wires  of  a  circuit  be  to 
prevent  the  cross-cut  ?  Will  any  insulation  in  a  tube  pre- 
vent it  ?  '  * 

.  "  8d.  If  my  conductors  are  placed'  on  poles,  suspended  in 
the  air,  will  there  then  be  any  danger  of  cross-cut  ? 

'^  4th.  How  is  it  that  Wheatstone  (who  has  extended  in  tubes 
his  conductors  for  20  miles  or  more)  has  not  discovered  this 
difficulty  of  cross-cut  ? 

"  I  found  the  difficulty  f  which  you  apprehend,  in  the  insula- 
tion of  my  wires ;  but  this  I  will  explain  when  I  have  the 
pleasure  of  seeing  you.  , 

"  In  the  meantime  believe  me, 
"  "With  sincere  respect, 

"  Your  most  obedient  servant, 

"  S AMUEJi  F.  B.  MORSE. 
"  7b  Prop.  Joseph  Henry,  PHncetanJ^ 

With  these  facts  substantiated  by  letters  and  dates,  I  will  ask 
attention  to  the  following  passive  in  Prof.  Henry's  deposition. 
In  speaking  of  his  experiments,  in  repeating  SteinheiCs  earth 
wcuitj  he  says,  "  The  exact  date  of  these  experiments  I  am 
unable  to  give  without  reference  to  my  notes.     They  were  pre- 
vious, however,  to  the  unsuccessful  attempt  of  Mr.  Morse  to 
transmit  currents  of  electricity  through  wires,  buried  in  the 
earth,  between  Washington  and  Baltimore,   and    before  he 
attempted  to  use  the  earth  as  a  part  of  the  circuit.     Previous 
to  this  time,  and  after  the  above-mentioned  experiments,  Mr 
Morse  visited  me  at  Princeton,  to  consult  me  on  the  arrangement 
of  his  conductors.    During  this  visit  we  conversed  freely  on  the 
subject  of  insulation  and  conduction  of  wire.    /  urged  him  to 
put  his  wires  on  polesy  and  stated  to  him  my  experiments  and 
their  results." 

How  stands  the  matter,  then,  in  regard  to  his  suggestion,  or 
"  urging  me  to  put  my  wires  on  poles"?  It  is  in  evidence,  and  in 
public  documents,  that  this  mode  "  on  poles,"  was  one  of  the  modes 

'    *  No  cross-cut  was  noticed  in  this  distance  of  160  ndles,  a  circnoistance  which 
militated  aj^ainst  the  theory  deduced  by  Professor  Henry,  from  his  experiments. 

t  That  is,  "  cross-cut ;"  but  this  was  owing,  as  I  afterwards  explained  to  hiffii 
from  the  injury  to  the  insulation  by  chduring,  which  produced  eonaactioii. 
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I  proposed  to  the  Secretary  of  the  Treasury  as  early  as  Sept, 
1837,  at  least  a  year  and  a  half  before  my  acquaintance  with 
Prof.  Henry.  Nor  could  I  have  been  influenced  by  any  corres- 
pondence, or  conversation  with  Prof  Henry,  in  the  visit  to 
which  he  alludes,  (and  which  was,  as  is  shown,  about  the  ISth 
February,  1844,)  to  try  the  mode  on  poles,  after  having  aban- 1 
doned  the  mode  of  burial  in  the  earth.  I  had  not  only  determin- 
ed on  trying  this  nrode  on  poles,  before  the  visit  referred  to  by 
Prof.  Henry ;  but  it  is  seen  that  I  had  requested  leave,  February 
2d,  1844,  of  the  Secretary  of  the  Treasury,  to  adopt  that  mode, 
as  one  long  since  proposed  by  me ;  and  I  had  actually  adver- 
tised, with  the  sanction  of  the  Secretary,  for  the  delivery  of  the 
posts,  a  week  before  I  made  the  visit,  and  had  the  conversation, 
in  which  he  says,  "  I  urged  him  to  put  his  mres  on  poks,^^ 

How  is  it  in  regard  to  SteinheiTs  earth-circuitj  which  Prof. 
Henry  intimates,  I  adopted  in  consequence  of  its  being  made 
known  and  recommended  by  him  to  me  ?  On  this  it  will  be 
only  nec^sary  to  state  that  the  memoir  of  that  distinguished 
and  able  savan.  Prof.  Steinheil,  in  which  he  first  announces 
publicly  his  "  earth-drcuit^^^  was  read  in  my  presence  and  hear- 
ing, to  the  Academy  of  Sciences,  in  Paris,  at  their  Session, 
September  10th,  1888,  (the  same  Session  in  which  I  explained 
to  that  body  my  Telegraph,  and  showed  it  in  action ;)  and  this 
memoir  was  in  my  possession  the  week  after  in  the  Comptes 
Eendus  of  that  Session,  published  side  by  side  with  the  descrip- 
tion  of  my  own  Telegraph,  and,  therefore,  was  necessarily 
known  to  me  long  before  it  could  have  been  known  to  Prof. 
Henry.  My  adoption  of  Steinheil's  earth-circuit  (which  I  need 
not  say  I  never  pretended  to  claim  as  my  discovery)  was  not  in 
consequence  of  any  conversation  or  recommendation  from  Prof. 
Henry. 

This  visit  to  Prof.  Henry  was  the  second,  and  last  I  ever  made 
him  at  Princeton. 

I  think  I  have  conclusively  shown  that  I  could  have  derived 
from  Prof.  Henry  no  aid,  in  personal  interview,  or  by  correspond 
dence,  in  the  invention  of  my  Telegraph.  How  is  it  in  regard 
to  the  second  source  of  information,  to  wit :  Indirectly  through 
others? 

It  is  strongly  hinted  by  Prof.  Henry,  [answer  to  4th  interroga- 
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tory,]  that,  sincse  Dr.  Gale,  who  was  my  early  associate,  obtained 
his  knowledge  of  electro-magnetism  from  him,  I  therefore,  indi' 
rectly,  through  Dr.  Gale,  obtained  his  scientific  discoveries  bear- 
ing on  the  Telegraph.  Plausible  as  this  may  seem,  facts  dis- 
prove it  utterly. 

TJje  condition  of  my.Telegraph,  previous  to  the  time  of  my 
acquaintance  with  Prof.  Henry,  in  brief,  was  this.  In?  1832, 1 
had  conceived  and  planned  it  in  its  leading  features  as  a  Becord- 
ing  Telegraph.  In  1885,  it  was  completely  embodied  as  such, 
in  a  practicable  form,  essentially  as  it  now  exists.  It  operated 
to  mark  characters  upon  a  strip  or  ribbon  of  paper ;  moved  by 
clock-work,  by  means  of  electro-magnetism  excited  in  an  electro- 
magnet by  a  galvanic  battery.  Thus,  much  had  been  accom- 
plished even  bfefore  my  acquaintance  with  my  friend  and  col- 
league, Dr.Grale.  Dr.  Gale  became  acquainted  for  the  first  time 
with  the  Telegraph  when  it  was  in  this  condition,  "  in  January^ 
1836."^  To  this  fact  he  testifies  in  his  deposition.  He  also  tes- 
tifiesf — "  It  was  in  perfect  order  when  I  first  saw  it."  And 
again:^ — "Said  Morse  could  have  successfully  operated  his  Tele- 
graph, and  did  so  operate  it,  prior  to  my  communicating  to  him 
any  scientific  intelligence."  Whatever  of  scientific  intelligence, 
therefore,  bearing  upon  the  Telegraph,  had  ever  been  com  muni' 
cated  to  Dr.  Gale,  by  Prof.  Henry,  either  personally,  by  corres- 
pondence, or  through  his  "published  researches,"  could  not 
possibly  have  been  available  to  me  through  Dr.  Gale,  as  Prof- 
Henry  intimates,  at  the  time  my  Telegraph  was  in  actual  opera- 
tion in  its  first  practical  embodiment.  § 

It  may  be  here  remarked,  that,  whatever  improvement  Prof. 
Henry  claims  to  have  made  at  this  time  in  the  magnet^  I  found 
the  electro-magnet  which  I  use,  substantially  in  its  present  form 
in  public  use,  as  I  had  found  the  galvanic  battery  and  various 
mechanical  elements ;  knew  its  principles  and  action  in  18*27,  as 
I  shall  prove ;  and  applied  it  in  combination  and  with  additions^ 
to  accomplish  my  purpose,  in  the  same  way  as  I  applied  other 
agencies,  without  going  into  the  records  of  its  paternity.  It  -was 
known  only  as  Ihe  electro-magneQ  and  I. never  called  it  mine. 

*  S.  Court  Record,  p.  713.     f  Philadel.  Case,  Comp.  £▼.,  p.  442.     t  Ibid,  p.  44 1 . 
4  See  note  an  latt  line  of  answer  to  4th  interrogatory  of  Henry*s  Deposition. 
It  The  instruments  called  Morse's  Register  Magnet  and  Morsels  Reccnuig^  JUag 
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When,  at  a  later  period,  it  was  stated  by  certain  scientific  gene- 
alogists who  professed  to  have  searched  the  record,  that  Prof. 
Henry  had  improved  the*  magnet,  I  neither  manifested  any  dis- 
belief of  the  fact,  nor  reluctance  to  concede  to  him  any  credit 
he  might  deserve  on  that  account.    Nay,  more  (as  I  shall  show 
before  I  close),  I  awarded  to  him,  under  a  mistaken  apprehen- 
sion of  the  real  nature  of  his  improvement,  more  than  subsequent 
research  proves  him  to  be  entitled  to.    Besides,  what  motive 
ooold  I  have  in  depriving  him  of  any  such  credit,  if  the  electro- 
magnet I  used  was  his  invention,  since  I  never  claimed  its  in- 
vention for  myself?    It  was  no  sacrifice  on  my  part  to  give  the 
electro-magnet,  tf  he  invented  it,  to  Senry,  in  preference  to 
Arago  or  to  Sturgeon.    I  have,  indeed,  applied  the  electro- 
magnet (but  not  his  electro-magnet,)  in  combination  with  other 
discoveries  and  inventions  of  others,  which  have  at  various 
periods  been  given  to  the  public  as  materials  for  combination  to 
create  inventions.     Whatever  Prof.  Henry's  discoveries  may 
have  been,  he  gave  them  to  the  public  for  that  purpose ;  and 
granting,  therefore,  that  he  has  made  important  discoveries, 
surely  it  is  a  singular  cause  of  complaint  on  his  part  that  the 
public  make  use  of  them. 

But  granting  for  the  moment,  that  any  discoveries  claimed  for 
Professor  Henry,  in  the  articles  in  Silliman's  Journal,  have  in  re- 
ality an  important  bearing  on  the  invention  of  the  Electro- 
Magpetic  Telegraph,  which  I  do  not  concede,  these  are  based  on 
the  discoveries  and  inventions  of  others,  some  of  which  have  a 
much  more  comprehensive  application  than  any  he  assumes  to 
have  discovered;  some,  indeed,  holding  and  including  all 
ihst  is  claimed  for  him,  and  all  that  he  claims  as  his  own,  with- 
in them,  and  without  which  those  he  wiDuld  claim  could  not 
have  existed.  For  example,  where  would  have  been  Henry's 
assuxaed  discoveries,  if  Volta  had  not  made  practical  for  him  the 
discovery  of  Galvani,  by  the  invention  of  the  pile,  the  first 

nel,  are  names  given  to  instraments  with  magnets  in  combination  with  other 
mechanical  deTices,  fitted  up  by  me  to  accomptith  respectively  a  particular  pur- 
pose, to  wit,  registering  and  receiving.  The  compound  word  designates  a  combi- 
natioDy  in  which  the  magnet  is,  indeed,  an  important  part ;  but  registering  and 
receiving  are  the  purposes  severally  of  the  combination,  and  give  the  qualifying 
nanae  to  the  combination,  as  pen-lever  designates  a  combination  ;  the  lever  being 
an  important  part,  but  the  pen  in  this  case  designating  the  peculiar  purpose  of 
the  oomlmiation. 
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intensity  battery ;  and  CruikBhank  had  not  ftimished  his  im- 
provement upon  Volta,  in  the  battery  known  by  his  name,  the 
battery  with  which  Henry  made  his  experiments ;  or  Oersted 
had  not  proclaimed  for  hiin  the  birth  of  Electro-Magnetism,  the 
science  in  which  Henry  was  experimenting;    or  Schweigger 
had  not  furnished  him  with  the  principle  of  his  multiplier ;  or 
Arago  had  not  given  him  the  original  Electro-Magnet^  or  Stu^  . 
geon  his  improvement  upon  it ;  or  Ohm  previously  determined 
for  him  the  law  of  propulsion  of  the  galvanic  current  ?    And 
when,  by  the 'aid  of  the  previous  discoveries  and  inventions  of 
so  many  distinguished  philosophers  before  him,  he  had  added 
what  he  claims  to  be  a  discovery  on  his  own  pirt,  did  the  Elec- 
tro-Magnetic Telegraph  then  stand  revealed  to  the  world,  the 
practical,  useful  instrument  we  see  it  to  be  ?    Was  nothing  more 
to  be  done  ?    Can  Prof.  Henry  say,  "  Go  read  my  papers  of 
1881,  and  there  you  will  find  the  Electro-Magnetic  Telegraphs 
of  Morse,  or  of  Wheatstone,  a  telegraph  ready  to  do  all  that 
these  respectively  accomplished,  the  former  in  1836,  and  the 
latter  in  1837?    No.    There  was  no  such  thing.     The  Tele- 
graph lay  long  after  1831,  as  it  had  lain  before,  an  inopera- 
tive, lifeless,  disjointed  thing:  it  had  a  language  to  learn;  it 
needed  a  tongue  to  talk,  and  fingers  to  write;  it  needed  some 
one  yet  to  conceive  a  whole ;  to  collect  the  scattered  materials 
dispersed  through  the  records  of  years  of  the  laborious  research 
of  eminent  men,  in  difierent  sciences  and  arts.    These  were  to 
be  brought  together,  to  be  digested  and  arranged  for  a  specific 
purpose,  before  the  Telegraph  could  be  born.     Without  this 
gathering,  without  this  application,  this  combination  of  parts 
known,  to  the  production  of  a  new  art,  and  of  course  to  a  new 
process  in  the  arts,  there  would  have  been  no  Electro-Magnetic 
Recording  Telegraph .   These  various  principles  were  not  brought 
together  by  Prof.  Henry,  and  applied  for  this  or  any  other  pur- 
pose in  the  arts.    His  discovery  (supposing  still  that  there  is 
such  a  discovery)  was  but  one  in  the  combination  with   many 
other  discoveries  and  inventions  quite  as  necessary  as  his  own 
to  make  up  the  present  practical  commercial  Telegraph.     Nor 
was  his  alleged  discovery  the  only  one  remaining  to  be  made,  to 
effect  the  end  ;  for  its  present  economical  condition  is  due  to  my 
inventions,  and  to  the  subsequent  improvements  of  Professors 


\  • 
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Daniel  and  Grove  in  the  Voltaic  battery.  But  wlio  did  bring 
all  these  parts  together,  and  by  one  combination  create  one  con 
sistent  operative  whole  ?  If  Prof.  Henry  did  it  not  himself,  he 
may  yet  be  permitted  to  say  who  did. 

It  was  "he"  (whoever  he  may  be)  "who  brought  the  idea 
forward  at  the  proper  moment  when  the  developments  of  sci- 
ence were  able  to  furnish  the. means  of  certain  success,  and  de- 
vised a  plan  for  carrying  it  into  practical  operation."  These  acts, 
he  says,  are  "  the  grounds  of  a  just  claim  to  scientific  reputation 
as  well  as  to  public  patronage."  [Professor  Henry's  letter  to 
Professor  Morse  of  February  24th,  1842.] 

In  the  argument  under  this  head,  I  have  assumed,  thus  far, 
that  Professor  Henry  had  actually  made  discoveries  having  an 
important  bearing  on  the  Telegraph ;  and  that,  even  under  this 
aspect  of  the  case,  I  have  shown  that  I  could  neither  have  been 
acquainted  with  them  directly  through  personal  intercourse  or 
correspondence  with  him,  or  indirectly  through  Dr.  Gale,  as  he 
distinctly  intimates  in  his  deposition. 

The  third,  and  only  remaining  source  whence  I  could  have 
derived  any  such  information  of  Misalleged  discoveries,  must 
be  from  his  published  works.     To  these,  his  "  published  research-  ^ 

es, "  he  constantly  refers  in  the  deposition,  and  these  I  now  proceed 
to  examine. 

PBOFESSOB   henry's    "PUBLISHED   RESEARCHES." 

To  ascertain  what  Professor  Henry  had  discovered,  bearing 
on  the  Telegraph,  previous  to  my  invention,  I  "will  now  ex- 
amine his  "published  researches."    The  paper  in  the  Albany 
Transactions  (1830),  and  the  two  papers  in  Silliman's  Journal  of 
1881,  Vols.  XIX.  and  XX.,  are  the  only  legitimate  documents 
of  his  having  any  bearing  on  the  subject ;  they  are  all  that  was 
known  publicly  of  his  experiments  previous  to  my  inventiou  ; 
all  that  he  had  thpn  published.    The  year  1885,  not  1849,  is 
the  proper  stand-point  for  examining  Professor  Henry's  claims 
to  discoveries  bearing  on  the  Telegraph.    His  paper  in  Volume 
XrX.  is  the  one  principally  relied  on  as  containing  the  alleged 
discoveries.    It  gives  a  detail  of  certain  experiments  to  solve  a 
certain  problem,  to  wit :     How  to  obtain  "  great  magnetic  power 
with  a  small  galvanic  element^     This  purpose,  is  declared  in  the 
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title  of  the  paper,  and  is  the  declared  object  and  result  of  ftom 
ty-eight  out  of  thfe  thirty  experiments  there  recorded.     He  suc- 
ceeded in  his  object    By  winding  his  magnet  with  numerous 
short  coils  of  conductors,  instead  of  one  long  wire,  as  had  been 
usual  previously,  and  uniting  the  similar  poles  of  each  coil  into 
one  conductor,  uniting  the  two  coil  poles  at  the  battery  polesi 
ho  made  what  he  now  styles  his  Quantity  Magnet^  and  produced  a 
greater  magnetic  power  than  had  anywhere  been  attained  pre- 
viously in  the  Electro-magnet.    For  this  success,  he  gained  de" 
served  credit  at  home  and  abroad.    The  term  "  Quantity  Mag- 
net," however,  it  should  be  observed,  is  of  very  recent  origin,  as 
well  as  the  term  "  Intensity  Magnet."    The  latter  is  a  new  name 
given  to  the  common  Electro-Magnet.    They  are  terms  first  used 
by  Professor  Henry,  and  first  by  him  in  the  evidence  given  in 
his  deposition  of  1849.    He  employs  them  in  1849  in  describing 
his  experiments  of  1831,  to  distinguish  two  different  modes  of  using 
the  helix  or  coil  of  the  Electro-magnet,  the  one  with  a  long  con- 
tinuous wire  in  connection  with  the  common  intensity  battery, 
and  the  other  with  numerous  short  wires  in  connection  with  a 
quantity  battery.    The  magnet  thus  called  Intensity  Magnet  by 
Professor  Henry,  is  the  invention  originally  of  M.  Arago,  who 
first  used  the  helix  of  one  continuous  long  wire  round  a  soft  iron 
bar.    Mr.  Sturgeon,  in  1825,  improved  upon  the  Electro-magnet 
by  a  longer  coil,  an  improvement  deduced  as  the  result  of  the 
previous  discoveries  of  Oersted,  Schweigger,  and  Arago.     Oer- 
sted in  1820  had  discovered  the  magnetic  effect  of  a  current  of 
voltaic  electricity  in  a  straight  conducting  wire.     This  was  the 
embryo  of  the  science  of  Electro-Magnetism,  as  Gralvani'a  dis- 
covery was  the  embryo  of  the  science  of  Galvanism.* 

Schweigger  improved  upon  the  primary  element  of  Oersted, 
just  as  Volta  had  done  upon  his  own  primary  element  of  a  single 
pair,  and  demonstrated  that  the  magnetic  effect  of  the  current 
was  increased  by  repeating  the  primary  element,  and-  hence  re- 
sulted his  celebrated  multiplier,  increasing  the  intensity  of  mag 


*  The  condition  of  the  simple  instramentalitj  of  Oersted^s  discovery,  as  he  let! 
it,  is  Tery  analogous  (in  its  rel&tions  to  its  after  applications)  to  the  singula  voltaic 
element,  in  its  relations  to  the  galvanic  or  voltaic  battery.     That  is,    it  was  the 

Srimary  element  for  producing  electro-magnetic  effects,  as  the  latter  was  in  pro- 
ucing  electrical  effects. 
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netism  as  the  repetiton  of  the  galvanic  or  voltaic  pairs  increases 
the  intensity  of  galvanism.  Arago,  reflecting  on  the  multiplier 
of  Schweigger,  constructed  the  helix  of  the  electro-magnet,  and 
first  demonstrated  the  practicability  of  magnetizing  soft  iron, 
and  also  steel  bars  within  it ;  and  then  Mr.  Sturgeon,  applying 
the  helix  of  Arago,  on  the  principle  of  Schweigger,  to  the  soft 
iroil  bar,  adding  more  convolutions  to  the  helix,  bending  the  iron 
bar  into  the  horse-shoe  form,  to  give  it  the  advantage  of  the 
proximity  of  the  two  poles  as  in  the  permanent  horse-shoe 
steel  magnet,  produced  the  first  form  of  the  now  common  dectro' 
magnet 

This  was  the  condition  of  the  Electro-Magnet  when  Prof. 
James  Freeman  Dana,  in  public  lectures  in  New-York,  before 
the  New- York  Athenaeum,  in  1827,  exhibited  to  his  audience 
all  the  principles  of  the  present  common  electro-magnet,  that 
which  Prof.  Henry  now  calls  the  "intensity  magnet."  He 
showed  experimentally  the  magnetic  effect  of  the  galvanic  cur- 
rent. 

1st.  In  a  single  straight  conjunctive  wire. 

2d.  In  a  conjunctive  wire  bent  into  the  Jbrm  of  a  ring, 

3d.  In  a  single  spiral^  or  helix  around  a  piece  of  soft  iron, 
bent  into  a  horse-shoe  form,  (Sturgeon's  improvement) 

4th.  He  showed  the  increased  magnetic  effect  of  the  helix  when 
formed  with  a  volute  spiral^  the  present  mode  of  forming  the 
helices  of  tHe  electro-magnet,  that  ^,  with  the  wire  superposed 
or  wound  upon  itself. 

In  another  part  of  this  defence,  I  have  made  a  large  extract 
from  Prof  Dana's  manuscript  lectures,  (in  evidence  before  the 
Court,)  in  which  the  above  experiments  are  given  in  detail,  with 
their  rationale.  .  * 

From  that  date  to  the  present,  there  has  been  no  improvement 
in  the  electro-magnet  proper^  having  a  bearing  on  the  Electric 
Telegraph.  The  helices  of  the  magnet  employed  in  my  Tele- 
graph, from  its  inception  to  the  present  time,,  are  made  precisely 
on  the  principle  demonstrated,  and  in  the  mode  indicated,  by 
Prof.  Dana,  in  1827. 

Prof.  Henry,  subsequently,  in  1829,  made  an  improvement  in 
the  lifting  power  of  the  electro-magnet,  which  he  gave  to  the 
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world  in  1831.    To  this  improyement  he  gave,  in  1849,  the 
name  of  quantity  magneL 

The  mode  of  forming  this  magnet,  and  the  details  of  his  ex-  " 
periments  with  it,  are  the  main  topic  of  his  paper  of  1881,  and 
are  in  accordance  with  the  proposed  object  of  it^  as  standing  out 
upon  its  title ;  in  accordance  with  the  object,  as  stated  in  the 
closing  remarks  of  his»  paper,  in  which  he  says,  "  the  principle 
object  in  these  experiments  was  to  produce  the  greatest  magne* 
tic  eflfect  with  the  smallest  quantity  of  galvanism;"  and  in  accord- 
ance with  the  fact  that  the  quantity  magnet  is  illustrated  by  the 
only  diagram  of  the  paper.  It  is  the  success  of  his  experiments 
with  this  quantity  magnet,  as  I  shall  show,  that  created  any 
interest  among  the  scientific  world,  so  far  as  I  have  been  able  to 
discover.  But  this  quantity  magnet  has  no  bearing  whatever 
on  the  Telegraph,  and  has  never  been  used,  so  far  as  I  can  learn, 
by  any  one  as  an  instrumentality  in  the  Telegraph ;  oertainly 
not  by  me,  and  is  wholly  unnecessary  for  the  purpose. 

The  only  fact  proclaimed  in  that  paper,  bearing  on  the  Tele- 
graph, is  not  that  a  powerful  magnet,  nor  indeed  any  magnet  at 
all,  could  be  made  at  a  distance.  It  "  relates  solely  to  the  pro- 
pulsion of  a  current  through  a  long  wire,  if  not  with  an  increas- 
ed efibct,"  at  least  with  "  but  slightly  diminished  effect.^' 

In  one  of  his  experiments  "  to  determine  to  what  extent  the 
coil  could  be  applied,  in  developing  magnetism  in  soft  iron,  and 
also  to  ascertain  the  most  proper  length  of  the  wires  to  be  used," 
his  attention  was  drawn  to  the  fact,  not  new,  that  the  Cruik- 
shank's  battery,  of  25  pairs,  propelled  the  current  more  effect- 
ively through  a  long  wire,  than  did  a  single  galvanic  element^ 
or  pair.  Hence  he  drew  this  inference:  **the  fact  that  the 
magnetic  action  of  a  current  from  a  trough  is  at  least  not  sensi* 
bly  diminished  by  passing  through  a  long  wire,  is  directly 
applicable  to  Mr.  Barlow's  project  of  forming  an  Electro-magne- 
tic Telegraph."  This  is  the  inference  bearing  upon  a  Telegraph, 
and  the  only  remark  of  his  bearing  upon  a  Telegraph,  published 
by  him  i?i  this  paper,  or  anywhere  else,  previous,  at  least,  to  the 
year  1888. 

But  what  was  "  Barlow's  project  of  an  Electro- magnetio  Tele- 
graph ?"  He  had  none.  Prof.  Henry  states,  in  his  deposition, 
that  he  was  in  error  on  that  point.     Barlow,  in  reference  to  a 
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soggestion  that  aa  instantaneous  Telegraph  might  be  established, 
was  induced  to  make  some  experiments,  to  ascertain  if  the  only 
difficoltj  which  he  apprehended  to  its  realization,  existed  or  not. 
His  language  is,  '^  It  had  been  suggested  that  an  instantaneous 
Telegraph  might  be  established,  by  means  of  conducting  wires 
and  compasses,"  (that  is,  magnetic  needles.)  * .  •  **  There 
iDOS  only  one  question  which  could  render  the  result  dovblful^  and 
this  was,  Is  there  any  diminution  of  effect  by  lengthening  the  con- 
Acting  wires  f  It  had  befin  said  that  the  electric  fluid  £rom  a 
common  electrical  battery  had  been  transmitted  through  a  wire, 
four  miles  in  length,  without  any  sensible  diminution  of  effect,  and 
to  every  appearance  instantaneously ;  and  if  this  should  be  found 
to  be  the  case  with  the  galvanic  circuit,  then  lio  question  could  be 
entertained  of  the  practicability  and  the  utility  of  the  sugges- 
tion adverted  to."  Barlow  adds,  "  I  was,  therefore,  induced  to 
make  the  trial;  but  I  found  such  a  sensible  diminution,  with 
only  200  feet  of  wire,  as  at  once  to. convince  me  of  the  imprac- 
ticabilitv  of  the  scheme." 

The  only  question  (so  believed  to  be  by  Barlow)  respecting  the 
practicability  of  establishing  an  Electric  Telegraph,  was  thus 
solved  by  him,  adversely  to  its  practicability.  This  only  ques- 
tion is  clearly  and  succinctly  —  Can  galvanic  electricity,  like 
common  electricity,  be  propelled  through  a  long  wire,  so  cls  to  pro- 
duce no  sensible  diminution  of  its  effects  at  a  distance?  If  it  can, 
the  Electric  telegraph  is  practicable ;  if  it  cannot,  it  is  not 
practicable.  This  is  the  problem  as  presented  to  the  minds 
both  of  Prof.  Barlow  and  Prof.  Henry. 

Prof.  Barlow  supposed  that  his  experiments  had  clearly  solv- 
ed the  problem  negatively,  because  of  the  observed  "diminution 
of  effect,"  even  in  a  distance  of  a  few  hundred  feet.    Prof. 
Henry  as  truly  supposed  that  his  incidental  experiments  as 
clearly  solved  the  problem  affirmatively,  because  he  observed 
that  the  "  magnetic  action  of  a  current  from  a  trough  is,  at  least, 
not  sensibly  diminished  by  passing  through  a  long  wire." 
Two  important  questions  here  meet  us  for  solution : 
First  Did  the  practicability  of  the  Telegraph  depend  on  the 
afftrrMXive  solution  of  this  problem  ? 
Second.  Did  Prof.  Henry  solve  it  affirmatively  f 
In  proof  that  the  practicability  of  the  Telegraph  did  not  de- 
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pend  on  the  afiSrmatiye  solution  of  the  problem,  I  hare  only  to 
refer  to  the  notorious  fact  in  the  experience  of  all  Electric  Tde^ 
graphs,  that  there  is  a  "  sensible  diminution  of  effect^  proportionate 
to  the  length  of  the  conductors,  whatever  form  of  battery  is 
employed  in  generating  the  current.  The  inference  of  Mr. 
Barlow,  therefore,  is  not  correct,  as  to  the  controlling  naiurt  ol 
the  fact  to  be  ascertained.  It  was  not  the  '*  only  question  "  to 
be  solved,  and  he  was  equally  incorrect  in  the  general  inference 
which  he  drew  of  the  "  impracticability  of  the  scheme." 

Second.  Did  Prof.  Henry  solve  Barlow's  problem  affirmative- 
ly ?    It  is  on  this  assumption,  indeed,  that  is  based  the  Validity 
of  his  claims  to  having  removed  the  difficulties,  propounded  by 
Barlow,  to  the  practicability  of  the  Electric  Telegraph.    In  one 
part  of  his  remarks,  he  directly  maintains  the  affirmative.    He 
says,  "  The  fact  that  the  magnetic  action  of  a  current  firom^a 
trough  is,  at  least,  not  sensibly  diminished,  by  passing  through 
a  long  wire,  is  directly  applicable  to  Mr.  Barlow's  project  o{ 
forming  an  Electro-magnetic  Telegraph."    But  in  another  part 
of  his  remarks,  while  hypothetically  hinting -that  the  effect  of  a 
current  from  a  trAugh  may  be  even  "  increased,'^  in  consequence 
of  passing  through  a  long  wire,  he  at  the  same  time  suggests  a 
**  sUghtly  diminished eff^;^^  he  says,  "  but  that  the  eflEect  of  a  cur- 
rent from  a  trough,  tfnot  increased,  is  but  slightly  diminished  in 
passing  through  a  long  wire,  is  certain." 

Which,  then,  is  the  real  inference  that  he  would  draw  ?    If 
he  infers  an  increase  of  effect  in  passing  through  a  long  totre,  it  ia 
not  correct  in  its  applicability  to  Telegraphs.    K  he  infers  that 
a  trough  curjent  is,  at  least,  "  not  sensibly  diminished  by  passing 
through  a  long  wire,^^  it  is  equally  incorrect,  as  experience  shows, 
since  it  is  notoriously  and  sensibly  diminished  in  a  long  circuit 
But  if  he  infers  that  it  is  but  **  slightly  diminished  in  passing 
through  a  long  mre,^^  then  his  inference  is  measurably  correct; 
but  he  ill  then  in  the  predicament  that  his  inference  does  not 
meet,  nor  solve,  the  main,  and,  indeed,  only  point  raised  by 
Barlow,  which  is  distinctly,  whether  there  be  "  any  diminution 
of  effect  by  lengthening  the  conducting  wires." 

The  utmost  that  can  be  granted  to  Prof.  Henry,  then,  mndei 
the  most  favorable  aspect  of  his  claims,  on  the  score  of  his 
"publisheid  researches,"  is,  that  he  suggested  the  use  of  a  trough 
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or  intensity  battery  as  a  probable  meaxia  of  partially  solving  the 
diffilculties  in  the  way  of  an  Electric  Telegraph ;  but,  as  the 
question  then  stood,  he  did  not  solve  Barlow's  difficulty,  nor  by 
any  means  remove  other  obstacles,  quite  as  indispensable  to  be 
removed,  before  the  Telegraph  could  be  a  practical  invention. 
Bat  even  these  probable  means  of  partially  solving  the  diffi- 
culty are  not  original  with  Prof,  Henry. 

There  was  published  in  the  Transactions  of  the  Bavarian 
Academy  of  Sciences,  at  Munich,  in  the  year  1812,  more  than 
twelve  years  before  Barlow's  paper  was  published  and  eighteen 
years  before  Prof.  Henry's  experiments,  a  paper  by  Samuel 
Thomas  Soemmerring,  from  which  I  make  the  following  ex- 
tract : — 

"  In  order  to  exhibit,  at  least,  by  a  convincing  experiment  to 
my  own  eye,  that  the'  difference  between  communicating  through 
a  wire,  the  length  oitvoofeet  and  two  thousand  feet^  was  not  observa- 
ble, (though  reason,  tells  us  there  must  be  a  difference,)  I  caused  a 
glass  cylinder  to  be  wound  round  with  2,248  Bavarian  feet  of 
wire,  through  which  was  conveyed  the  current  of  the  voltaic  pile,  so  as 
to  reach  from  the  pUe  to  the  alphabet  in  the  water  reservoir, 
and  serve  as  an  example.  The  evolution  of  the  gas,  through 
this  considerable  length  of  wire,  appeared  to  begin  as  quickly 
as  if  the  effect  had  only  to  traverse  two  feeL^^ 

This  experiment  of  Soemmerring's  was  not  made,  indeed, 

directly  for  the  purpose  of  shewing  whether  the  current  of  the 

voltaic  pile,  as  that  of  common  electricity  had  been,  could  be 

conveyed  through  a  long  wire,  nor  whether  the  magnetic  effects 

could  be  thus  transmitted ;  but  both  were  demonstrated  by  the 

experiment,  as  any  reader  can  see,  and  the  great  generic  fact 

stands  out  clearly  that  a  current  from  an  intensity  battery  can  be 

propelled,  and  produce  effects  at  a  distance,  and  with  no  more 

sensible  diminution  of  effect  than  in  Henry's  subsequent  experi^ 

ment ;  none  were  noticed,  or,  at  least,  none  are  recorded.    The 

well-k:iiown  indications  of  a  galvanic  current,  are  evolution  of 

heat ;  rrixignetism  ;  chemical  decomposition  ;  physiological  effects  ;  and 

the  spark.    In  this  case  chemical  decomposition  was  chosen  by 

Soeoiiiierring,  by  which  to  demonstrate  the  presence  of  the  cur- 

renty    and  the  current  was  shown  to   be  present,  with  "no 
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observable  difference  of  effect"  between  communicating  througli 
a  wire  of  the  length  of  two  feet,  and  two  thousand  feet. 

Suppose,  now,  that  previous  to  1881,  having  my  apparatus 
arranged,  as  it  was  arranged  in  1835, 1  was  in  doubt  whether, 
after  all,  I  could  propel  galvanic  electricity  effectively  to  a  dis- 
tance ;  and  that  in  searching  for  some  fact,  in  the  Becords  of 
Science,  to  dispel  this  doubt,  I  had  met  with  this  notice  of 
Soemmerring's  experiments,  published  in  1812.    Is  it  not  per- 
fectly clear  that,  so  far  as  the  propulsion  of  the  galvanic  current 
to  a  distance  i%concerned,  it  would  have  been  more  satisfactory 
than  Henry's  subsequent  experiments,  inasmuch  as  it  was  pro- 
pelled through  double  the  distance^  and  could  I  have  failed  to 
notice,  too,  that  the  common  voltaic  jptle,*  an  intensity  battery  ytsis 
used  for  that  purpose?   And,  further,  knowing  the  usual  effects 
of  the  galvanic  current,  and  learning  that  one  of  these  effects 
was  sensibly  present  at  a  distance,  was  the  step,  a  very  wide  one 
to  the  inference,  that  the  galvanic  current  being  present  at  a 
distance  by  one  of  its  effects,  the  other  concomitant  effects  of 
the  same  current  were  present  also  ? 

In  the  Telegraph  case.  Smith  vs.  Downing,  the  testimony  of 
that  distinguished  savan.  Professor  Hare,  was  taken  on  the  op- 
posite  side  (that  of  the  defendants),  and  he  testifies  to  having 
made  an  experiment  which  is  almost  identical  with  that  of 
Soeramerring's.    He  says,  "By  recurrence  to  the  American 
Journal  of  Science,  volume  VIII.,  (1825,)  it  will  be  seen  that  an 
experiment  was  made  agreeable. to  which  a  galvanic  discharge 
appeared  to  take  place  as  instantaneously  through  700  feet  of  wire  as 
through  seven  inches.^^    But  his  remarks  upon  this  experiment 
are  worthy  of  special  notice :  he  adds,  "  It  follows  as  a  conse. 
quence  inevitably  in  the  eye  of  any  one  practically  acquainted 
with  electro-magnetism,  that  an  iron  bar  included  in  a  coiled  por- 
tion of  the  wire,  and  thus  forming  an  electro-magnet,  might  have 
been  magnetized  and  demagnetized  as  readily  as  in  the  illustra- 
tions, before  my  class,  alluded  to." 

So  in  the  experiment  of  Soenmierring  in  1812,  can  any  one 
doubt  if  he  had  introduced  an  iron  bar  into  the  coiled  portion 

*In  the  elaborate  woikof  Dr.  Schellen,  der  Electro-magnetische  Tele/^raph,  p 
64,  the  voltaic  pile  used  in  Soemmerring^s  apparatua,  ii  repreaeated,  and  m  the 
Gmikahank'a  battery,  of  14  plates. 


THE    MORSK   AMERICAN    TELEQEAPU.  35 

within  the  glass  cylinder,  around  whicli  was  2,248  feet  of  wire, 
that  Soemmerring  instead  of  Oersted  would  have  been  the  dis- 
coverer of  Electro-magnetism,  and  also  of  the  electro-magnet  in- 
stead of  Arago.  All  the  other  conditions  were  there  precisely, 
axq>t,  ahnej  the  iron  bar  within  the  helix,  and  after  the  discover- 
ies of  Oersted,  of  Schweigger,  of  Ampere,  and  Arago,  in  1820, 
nothing  remained  to  be  discovered  after  this  latter  date  to  com- 
plete what  Henry  calls  the  intensity  magnet.  Everything  wa» 
ready  for  the  invention  of  the  intensity  electro-magnet  in  1812, 
except,  only,  the  simple  placing  of  the  iron  bar  within  Soemmer- 
ring's  helix.  But  in  1820  Arago  finished  the  invention  hy  actual- 
ly placing  such  a  bar  witliin  the  helix,  and  thus  gave  birth  to  the 
Ekctro-magnet,  What  then  remained  for  Henry  or  any  one  else 
to  do,  so  far  as  the  iiitensity  electro-magnet  is  concerned  ?  Arago 
was  unquestionably  its  inventor. 

But  will  it  be  said  that  Soemmerring  merely  proved,  by  his 
experiments,  that  a  current  could  be  transmitted  by  an  intensity 
battery  some  two  or  three  thousand  feet,  and  it  could  only  be 
inferred,  plausibly  indeed,  that  it  might  be  propelled  further, 
for  he  does  not  give  the  data  by  which  it  could  be  determined 
how  fer  the  current  could  be  propelled.    And  then  there  might 
be  a  limit  so  near  as  in  effect  to  be  an  insuperable  obsta- 
cle to  a  Telegraph?     This  is  true,  and  it  is  a  point  regarding 
the  practicality  of  the  Telegraph  that  was  yet  to  be  solved  be- 
fore perfect  confidence  in  the  results  of  it  as  a  commercial  enter- 
prise could  be  inspired.     But  Professor  Henry  has  not  solved 
this  difficulty  any  farther  than  Soemmering;  indeed,  not  quite 
BO  far.     His  experiments  furnished  him  with  a  length  of  wire  of 
1,060  feet,  (about  half  the  extent  of  that  which  Soemmerring 
had  used;)  he  applied  to  this  no  "new  arrangement  of  battery 
of  his  own,"  as  Mr.  Chase,  counsel  for  opponents,*  has  erroneous- 
ly declared,  but  the  well-kuown  ordinary  Cruikshank's  battery, 
the  battery  almost  coeval  with  the  birth  of  galvanism  itself,  the 
same  in  kind  precisely  that  was  used  by  Soemmerring  18  years 
before  him ;  and  Professor  Henry  noticed  this  result,  to  wit : 
that  the  magnetic  effects  of  the  galvanic  current  were  produced 
in  a  greater  degree  at  a  distance  when  the  Cruikshank's  battery 
was  used,  than  when  a  single  element  or  single  pair  was  used. 

*  In  hia  argament  before  the  Supreme  Court,  Dec.  1852. 
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Barlow  used  a  single  element  battery,  and  drew  a  false  concia- 
aion  (except  so  far  as  it  bore  upon  the  single  element  batterj), 
opposed  to  the  previous  prevailing  scientific  opinion,  which  was 
grounded  on  the  use  of  the  intensity  battery.  Or  will  it  be  still 
urged  that  Soemmerring  did  not  produce  "  mecha7\ical  tfedis  at 
a  distance"  (a  phrase  much  insisted  on  in  the  deposition),  and 
that  it  was  Henry  who  first  demonstrated  these  effects  by  his 
experiments  in  passing  a  current  through  a  long  wire  with  an 
intensity  battery  ?  Although  the  inference,  that  there  was  pow- 
er adequate  to  the  production  of  "  mechanical  effects"  at  a  dis- 
tance, is  unavoidable,  from  this  experiment  of  Soemmerring,  af- 
ter the  discovery  of  Oersted,  and  especially  after  the  invention 
of  the  multiplier,  by  Schweigger,  yet  it  was  not  left  to  inference 
alone,  after  the  year  1820, 

M.  Ampere,  in  his  memoir,  presented  to  the  Academy  of  Sci- 
ences the  2d  Oct.,  1820,*  says : — 

'*  On  doit  conclure  de  ces  observations  que  les  tensions  flec- 
trique  des  extr^mit^  de  la  pile  ne  sont  pour  rien  dans  les  ph^ 
nom6nes  dont  nous  nous  occupons,  car  il  n'y  a  certainement  pas 
de  tension  dans  le  reste  du  circuit ;  ce  qui  est  encore  confirm^ 
par  la  possibilite  de  /aire  mouvoir  VatguiUe  aimantSe  a  une  gnmde 
distance  de  la  pile,  au  moyen  d'un  conducteur  tr^  long,  dont 
le  milieu  se  recourbe  dans  la  direction  du  m^ridien  magnetique, 
au-dessus,  et  au-dessous  de  I'aiguille.  Cette  experience  m'a  ^t^ 
indiqufe  par  le  savant  illustre  (Laplacef)  auquel  les  sciences 
physico-mathematiques  doivent  surtout  les  grands  progr^ 
qu'elles  ont  faits  de  nos  jours :  elh  a  parfaitement  reussL  .  .  . 
D'apr^  le  succ^  de  cette  experience,  on  pourrait,  au  moyen 
d'autant  de  fils  conducteurs  et  d'aiguilles  aimant6es  qu'il  y  a  de 
lettres,  et  en  pla9ant  chaque  lettre  sur  une  aiguille  differente 
^tablir,  ^  I'aide  d'une  pile  plac^e  loin  de  ces  aiguilles,"  &c.,  &c. 

Here  were  "  mechanical  effects"  produced  at  a  distance  by 
Ampere  in  1820,  who  unquestionably  used  the  intensity  bat- 
tery. The  needle  was  deflected,  which  is  a  mechanical  effect ;  and 
the  Abbe  Moigno,  in  remarking  on  this  passage  from  Ampere, 
says  that  one  might  conclude  that  the  Electric  Telegraph  was 
practicable  in  1820 — "  si  Ton  avait  pu  parer  d^s  lors  £l  deux 

*  Annales  de  Physique  et  de  Ohimie,  t.  XV.,  p.  73. 

t  Thif  gives  the  first  saggestion  of  a  needle  telegnph  to  Laplace. 
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incony^nients  tr^  graves,  Taction  irr^guli^re  des  piles,  et  sur- 
tout  la  d^croissance  rapide  de  leur  intensite,^^ 

The  rapid  decrease  of  the  intensity^  in  the  intensity  battery 
then  in  universal  nse,  was  an  obstacle  to  the  practicability 
of  the  Telegraph ;  it  was  a  defect  common  to  the  pile,  the 
"  couronne  des  tasses,"  and  the  Cruikshank's  battery ;  nor  was 
this  defect  of  "rapid  decrease  of  intensity"  remedied,  until 
Daniel's  &  Grove's  improvements,  in  the  invention  of  the  silS' 
taming  battery.  There  is  not  a  particle  of  advance  on  this  ex- 
periment of  Ampere,  of  1820,  so  far  as  producing  "  Triechanical 
effects^^  at  a  distance  is  concerned,  in  Henry's  experiments  of 
1831. 

In  the  light  of  these  facts  and  experiments,  in  which  an  in* 
kndty  baUery  had  been  successfully  used  to  propel  a  current  of 
galvanic  electricity  eflfectively  to  produce  mechanical  effects  at 
a  distance.  Barlow  seems  rather  to  have  proved  that  a  single 
pair,  or  quantity  battery,  would  not  answer  for  telegraphic  pur- 
poses, while  Soemmerring,  as  well  as  Ampere,  had  shown,  by 
actual  experiment,  that  an  intensity  battery  would  answer  to 
propel  a  current  through  a  long  wire ;  and  Ampere,  that  it 
would  produce  mechanical  effects  at  a  distance.  Prof.  Henry 
used  only  means  which  Soemmerring  and  Ampere  had  used  be- 
fore him ;  and  the  utmost  that  can  be  awarded  to  him,  therefore^ 
on  this  point,  is  the  restoring  the  status  quo  of  the  previous 
opinion  disturbed  by  the  opinion  of  Prof.  Barlow. 

One  word  in  regard  to  the  application  of  the  Cruikshmk's  bat- 
tery^ to  propel  the  current  through  a  long  wire.    Such  applica- 
tion was  an  event  inevitable,  especially  after  Soemmerring's  or 
Ampere's  experiment ;  it  would,  indeed,  have  been  more  sur- 
prising, if  this  intensity  battery  had  not  been  applied,  than  that 
it  was  so  applied.     For  there  were,  at  that  time,  only  two  kinds 
of  galvanic  batteries  in  use,  to  wit:  the  ^^ single  element"  ^^ single 
pair"  or  quantity  battery;  and  the  battery  of  many  pairs,  called 
the   Voltaic  pilCj  the  couronne  des  tasses    and  the  Oncikshank^s 
lattery^  the  intensity  battery,  and  this  last,  among  the  first  and 
most  common  intensity  batteries  in  use.    I  say,  then,  the  appli" 
cation  of  the  intensity  battery  to  the  Telegraph  was  an  act  in- 
evitable.   No  one,  for  example,  could  repeat  Soemmerring's,  or 
Ampere's,  experiments,  with  a  view  to  ascertain  how  far  they 
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had  gone  insolving  the  problem  of  an  Electric  Telegraph,  or  to 
ascertain  how  he  might  improve  upon  their  plans,  without  using 
the  Oruikshank^Sj  or  an  intensity  battery.  It  could  not  be  avoid- 
ed ;  for  the  repeating  of  their  experiments  could  not  be  influ- 
enced by  any  conclusions  to  which  Barlow  had  subsequently 
arrived,  from  the  use  of  a  single  pair  battery. 

The  obstacle  remaining  in  the  way  of  the  establishment  of 
the  Telegraph,  was  not  removed  either  by  Soemmerring,  by 
Ampere,   or  by  Henry.    Even  the  result  which  Prof.  Henry 
announces  cw  "  ce^iain"  proves  to  be  not  correct,  as  experience 
shows.    There  is  "  a  sensible  diminutiov!^  in  the  magnetic  action 
of  a  current  in  passing  through  a  long  wire,  if  not  sensible  in 
the  trifling  distance  of  1,060  feet,  from  which  he  drew  his  in- 
ference ;  yet  experience  abundantly  proves  that,  through  tele- 
graphic conductors  of  great  length,  there  is  a  sensible  diminution 
of  effect  as  the  length  of  wire  increases ;  and  although  both  Soem- 
merring, Ampfere  and  Henry,  (the  two  former  quite  as  much  as 
the  latter,)  in  their  use  of  the  Cruikshank's  intensity  battery,  sug- 
gest the  kind  of  battery  best  to  be  used  for  telegraphic  purposes, 
yet  neither  of  them  suggests  the  remotest  hint  of  any  method  to 
overcome  the  most  formidable  obstacle  that  remained  foreshad- 
owed, by  observing  even  the  ha^t  diminution  of  effect  as  the 
length  of  wire  increases.    A  slight  diminution  observable  in  a 
mile,  points  inevitably  to  a  limit  beyond,  where,  at  length,  no  ef- 
fect can  be  produced ;  and  this  is  fatal  to  a  Telegraph,  unless  fur- 
ther discovery  be  made  of  some  mode  of  overcoming  the  difficulty. 
It  is  not  pretended  that  Prof.  Henry  has  given  the  slightest  hint  of 
any  means  of  overcoming  this  obstacle  in  any  of  his  **  published 
researches,"  nor  is  there  made  any  claim  for  him  to  that  effect, 
until  the  publication  of  his  deposition  of  1849. 

In  view  of  these  facts,  how  is  it  that  such  exorbitant  claims 
to  discoveries  in  science,  bearing  upon  the  Telegraph,  have 
been  set  up  by  legal  counsel  in  behalf  of  Prof.  Henry,  mainly, 
as  it  would  seem,  for  the  purpose  of  disparaging  my  claims? 
The  process  has  been  one  of  mystification. 

Two  things,  totally  distinct,  have  been  confounded  in  the 
judgment  formed  of  Henry's  paper  in  Silliman's  Journal.  Thai 
paper  does  announce  a  great  improvement  in  the  construction 
of  an  electro-magnet  for  a  specific  purpose,  to  wit :  for  the 
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attainment  "  of  great  magnetic  "power  fronoi  a  small  gdlvamc  eh" 
mcn^  ;">nd  hence,  without  inquiring  whether  such  improvement 
has  any  bearing  upon  the  Electro-magnetic  Telegraph,  the  con- 
dosion  has  been  hastily  adopted,  that  because  Prof.  Henry  has 
made  an  improvement  in  the  lifting  power  of  the  magnet^  there- 
fore he  is  entitled  to  the  credit  of  improvement  in  the  Tele- 
graph, and  this  apparently  on  the  sole  ground,  that  he  inciden- 
tally refers  to  a  proposed  (or  what  he  presumed  was  a  proposed) 
Electro-magnetic  Telegraph,  by  Barlow.  Henry's  improvement 
in  the  magnet  was  not  made  with  reference  to  the  Telegraph,  is 
of  no  use  in  it,  as  I  have  said,  and,  indeed,  has  no  applicability 
to  it.  The  reference  which  he  makes  to  the  Telegraph  in  his 
"published  researches"  relates  to  the  propulsion  of  a  galvanic  cur^ 
rent  by  a7i  intensity  battery  to  a  distan^x,  not  for  the  purpose  of 
making  an  electro-magnet  of  any  kind  at  a  distance,  but  only 
for  the  purpose  of  deflecting  a  needle. 

It  may  be  incidentally  remarked,  that  the  professed  object  of 
Henry,  in  his  experiments,  is  precisely  the  reverse  of  my  object 
in  my  experiments.  Prof.  Henry's  object  was  to  produce 
"  great  magnetic  power,  with  a  small  galvanic  dement?^  My  object 
was  to  produce  a  magnetic  power,  however  small,  at  a  distance, 
by  a  galvanic  element  arrangement,  however  large. 

One  of  the  difficulties  that  seemed  most  formidable  from  the 
outset,  that,  indeed,  which  weighed  most  heavily  upon  me, 
arose  from  observing  that,  notwithstanding  I  had  used  a  Grvih- 
shank^s  bcUtery,  {the  intensity  battery^  to  propel  a  galvanic  cwrent 
unth  an  apparently  trifling  diminution  of  effect,  through  a  distance 
of  a  few  hundred  feet,  yet  the  fact  that  there  was  any  diminu" 
tion  as  distance  increased  was  suggestive  of  a  limit  somewhere, 
and  not  far  off,  where  the  effect  must  cease  altogether.    This 
difficulty  I  had  indeed  remedied  by  a  repeating  apparatus,  (the 
receiving  magnet,  and  combined  circuits,)  so  far  that  the  uncer* 
tain,  or  rather  unascertained  limit  of  effective  motion  at  a  dis« 
tance  being  reached,  I  had  the  remedy  prepared,  of  a  second 
link,  to  repeat  the  e£fect  to  a  similar  distance  further  on ;  but 
here  a  new  obstacle  arose,  bearing  not  so  much  on  the  practices 
hiUty  as  t\ie  practicality  of  the  Telegraph,  from  the  still  unascer- 
tained limit  of  this  single  link,  suggesting  numerous  repeating 
stations,  and,  consequently,  increased  expense  to  such  a  degree, 
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it  might  be,  as  still  to  render  the  Telegraph,  not  from  any 
scientific  objection,  so  much  as  from  an  economical  one,  im- 
practical. 

In  my  conception  and  invention,  certainly,  as  early  as  March, 
in  1837,  (see  extracts  fix)m  Gale's  deposition,)  of  my  receiving 
magnet  and   combined  circuits,   no  reader  of  anything  that 
Prof  Henry  had  then  published  will  say  that  there  was  any 
hint,  by  him,  of  any  such  contrivance.    How  does  anything 
proposed  in  the  paper  of  Henry,  of  1881,  apply  to  the  removad 
of  the  obstacles  I  have  just  mentioned  to  an  Electro-magnetic 
Telegraph  ?     The  deflecting  needle  Telegraph  was  the  only  Elec- 
tro-magnetic Telegraph  then  known  or  dreamt  of,  and  this  is 
conclusive  that  Prof  Henry,  addressing  the  conscious  knowledge 
of  the  scientific  mind,  at  that  date,  could  have  had  no  other 
kind  of  Telegraph,  in  his  own  mind ;  certainly  no  subsequently 
invented  one,  unless  distinctly  suggested  by  him  at  the  time, 
and  this  it  is  not  pretended  that  he  has  done.    He  did  not  sug- 
gest any  other ;  his  allusion  is  only  to  the  one  then  projected, 
or  rather  supposed  by  him  to  have  been  projected  by  Barlow,  a 
needle  Telegraph,  not  to  a  kind  not  then  in  existence.    How, 
then,  I  say,  does  anything  that  Henry  proposed,  in  1881,  apply 
to  the  removal  of  the  obstacles  I  have  mentioned  as  stancjing  in 
the  way  of  a  practical  Electro-magnetic  Telegraph  7    There  is 
in  his  paper  an  interesting  experiment  (experiment  7),  in  which 
w«  learn  that  a  Cruikshank's  battery,  of  25  pairs,  was  found  to 
be  more  effective  in  "  producing  greater  magnetic  effects  on  soft 
iron  after  traversing  more  than  one-fifth  of  a  mile  of  interven- 
ing wire,  than  when  it  passes  only  through  the  wire  sunound- 
ing  the  magnet."    Then  follows  Prof.  Henry's  observation  on 
this  discovery,  "  that  the  effect  of  a  current  from  a  trough,  (that 
is,  an  intensity  battery,)  if  not  increased,  is  but  slightly  dixoin- 
ished  in  passing  through  a  long  wire,  is  certain."    And  then, 
again,  '*  the  fact  that  the  magnetic  action  of  a  current  from  a 
trough  is,  at  least^  not  sensibly  diminished,  by  passing  through 
a  long  wire,  is  directly  applicable  to  Mr.  Barlow's  project  o^ 
forming  an  Electro-magnetic  Telegraph."   All  this  is  very  well, 
so  far  as  it  goes ;  but  it  goes  no  farther,  as  I  have  shown,  than 
others  had  gone  before  him.    Neither  their  discoveries,    nor 
Prof.  Henry's,  go  the  whole  length  of  solving  the  difficultiea. 
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As  the  experiment  lefk  Henry's  hands,  was  there  nothing  fur- 
ther to  be  discovered  and  applied  to  insure  the  success  of  the 
Telegraph  ?  There  is  a  general  direction  that  a  battery  of  many 
pairs,  an  intensity  battery,  is  best  for  long  wires.  This,  how- 
ever, is  the  inevitable  inference  also  from  Soemmerring's  experi- 
ment, 18  years,  and  Ampere's,  11  years  before.  But  there  is 
no  law  discovered,  no  ratio  observed  between  the  number  of 
plates  in  the  battery,  the  length  of  conductors,  and  the  effect 
produced,  so  as  to  direct  to  the  distance  apart  at  which  repeat- 
mg  stations  must  be  placed.  The  experiment  of  Soemmerring, 
in  1812,  and  Ampere,  in  1820,  as  I  have  observed,  are  as  satis- 
jGEtctory  to  me  in  solving  any  difficulty  of  that  kind,  as  the  ex- 
periment of  Henry. 

But  setting  this  aside  for  the  moment,  and  allowing  to  Henry's 
alleged  discovery  all  the  force  of  originality  on  this  point,  to 
what  does  it  amount  ?  Twenty -five  pairs  produced  a  decidedly 
powerful  and  encouraging  effect  through  1,060  feet,  or  one-fifth 
of  a  mile.  The  inference  is  a  fair  one,  that  to  a  certain  extent 
the  same  effect,  or  one  but "  slightly  diminisfied"  can  be  produced 
at  a  greater  distance ;  but  with  how  many  pairs ;  and  to  how 
much  greater  distance?  and,  especially,  with  what  diminished 
efectf  What  is  the  amount  of  the  loss  by  ^^retardation  of  the 
vdodby  of  the  currmt^^  by  increased  distance  ?  and  then,  spe- 
cially, what  is  the  remedy  for  this  loss  ? 

How  does  Prof.  Henry  resolve  these  difficulties?    He  asks  an 

important  question,  in  the  attempt  to  account  for  the  fact  he 

had  noticed ;  but  he  leaves  it  unanswered,  and  it  remains  rather 

to  embarrass  than  to  clear  up  the  mind  of  the  inquirer.     *'  May 

it  not  be  a  fact,"  says  Prof  Henry,  "that  the  galvanic  fluid,  in 

order  to  produce  the  greatest  magnetic  effects,  should  move  with 

a  small  velocity^  and  that  in  passing  through  one-fifth  of  a  mile, 

tb  velocity  is  so  retailed  as  to  produce  a  greater  magnetic  action  ?" 

Now  the  retardation  of  velocity  in  one-fifth  of  a  mile,  suggests  a 

greater  retardation  in  a  mile,  and  a  final  cessation  at  some  un* 

known  distance  beyond.     Thus  the  very  cause  of  magnetic 

effect  which  -he  hypothetically  proposes,  to  wit,  "  retardation  of 

velocity"  substitutes  a  new  difficulty,  quite  as  formidable  as  the 

one  he  professes  to  have  removed.    I  repeat,  therefore,  there  is 
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nothing  in  Hetfry's  paper  that  provides  against  this  exigency, 
nor  hints  at  any  mode  of  overcoming  the  difficulty. 

I  come  now  to  show  that  this  difficulty,  consequent  on  the 
fact  of  a  "  slightly  diminished  current^^^  was  overcome  by  me. 

In  view  directly  and  distinctly  of  such  a  foreshadowed  limit 
to  the  effective  action,  even  of  the  most  powerful  voltaic  batte- 
ry, at  some  unknown  distance,  my  mind  was  engaged,  as  ear- 
ly certainly  as  1886,  in  devising  the  means  of  removing  this  ap- 
prehended obstacle  to  the  Telegraph.    Hence  resulted,  first,  the 
devising  of  the  plan  of  combined  circuits  in  siuccessive  links,  connect- 
ed by  receiving  magnets,  which  plan  was  then  freely  conversed 
upon  with  Dr.  Gale  before  its  actual  invention  (or  the  actual  em- 
bodiment of  the  idea) ;  and  second,  to  demonstrate  the  action  ex- 
perimentally, it  was  then  invented,  or  put  into  apparatus,  as 
early  as  the  first  week  in  March,  1837,  by  embodying  the  de- 
vice in  an  actual  combined  circuit  and  receiving  magnet    Dr. 
Gale's  testimony  (at  page  176  Supreme  Court  Becord)  is  conclu- 
sive  on  this  point.     This  was  the  mode  I  invented  to  overcome 
the  difficulty  suggested  by  a  diminution  of  effect  as  the  length 
of  the  conductors  increased;  and  no  research,  though  diligently 
and  perseveringly  made  by  my  opponents,  has  yet  discovered  & 
prior  date  to  this  invention. 

I  thus  had  at  command  the  means  of  repeating  an  effect  at  a  dis- 
tance. But  there  still  remained  another  problem  to  solve,  bear- 
ing rather  upon  the  economy  or  practicality  of  the  enterprisei 
than  upon  its  actual  practicability.  This  may  be  stated  thus. 
Given  the  length  of  a  conductor  forming  tbi  single  link  through 
which  the  desired  effect  can  be  produced,  the  receiving  magnet 
and  combined  circuits  famish  the  means  of  repeating  that  effect 
in  successive  combined  links  of  the  same  length,  to  any  distance, 
even  around  the  globe. 

But  the  length  of  that  single  link  was  yet  to  be  ascertained.  How 
long  may  that  link  be  ?  Can  the  current  be  made  eflfective  for 
a  single  link  of  one,  two,  ten,  twenty,  one  hundred  miles  ?  For 
the  number  of  repeating  stations  in  a  distance  of  thousands  of 
miles  must  be  governed  by  a  solution  of  this  question.  What 
facts  in  science  had  been  discovered  bearing  on  this  question  ? 
Two  laws  opposed  to  each  other,  bearing  upon  the  conductibili- 
ty  of  the  current,  were  announced,  the  one  by  Barlow,  in  1824, 
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the  other  by  Ohm,  in  1827.  I  will  use  Professor  Page's  clear 
statements  of  these  two  laws  of  conduction.  Barlow's  law  wasi 
"  That  the  conductibility  was  inversely  propoTtio7iate  to  the  square 
of  the  lengths,  and  directly  as  the  diameters  of  the  wires,  {or  as  the 
square  roots  of  their  sections/^) 

The  other,  and  the  true  law,  as  expressed  by  Dr.  Page,  is, 
^^  the  resistance  by  bodies  to  the  conduction  of  electricity,  is  directly  as 
their  lengths,  and  inversely  as  Hie  areas  of  their  cross- sections^ 

"This  law,"  says  Dr.  Page,  "was proved  many  years  since 
by  Davy,  Pouillet,  Becquerel,  Christie,  Ohm,  Fechner,  and  oth- 
ers.''   Thus,  Barlow's  law  was  proved  unsound  by  what  is  now 
known  as  Ohm's  law.    Priority  in  the  discovery  of  this  law  has 
been  contested  among  some  of  these  distinguished  savans,  a 
question  not  pertinent  to  settle  in  the  present  disquisition,  as  it 
is  sufficient  for  my  purpose  to  know  that  the  law,  by  whomsoev- 
er discovered,  was  established  and  published  at  least  two  years 
before  Professor  Henry  made  his  experiments,  and  four  years 
before  he  had  published  them.    All  the  facts  of  science,  there- 
fore, necessary  to  be  established  to  make  the  telegraph  practi- 
cable, up  to  the  single  point  of  determining  the  practical  length 
of  ihe  first  link  of  the  great  chain  of  the  combined  circuits  which 
I  had  invented,  had  been  developed  and  established  and  pub- 
lished previous  to  Henry's  experiments,  and  consequently,  his 
results,  whatever  they  may  be,  were  not  indispensable  to  my 
success  in  my  invention. 

Who,  then,  determined  this  remaining  point  ?  It  was  not 
Prof.  Henry.  Eecurring  to  the  previous  mode  of  telegraphing, 
and  the  necessity  that  the  repeating  stations  should  be  in  teles- 
copic sight  of  each  other,  it  is  perceived  that  in  a  line  of  tele- 
graphs of  1,000  miles  in  extent,  (assuming  that  ten  miles  is  a 
practicable  distance  with  the  telescope,)  there  must  be  one 
hundred  stations.*  Hence  I  felt  an  anxiety,  while  inventing  the 
new  Telegraph,  certainly  not  to  exceed,  the  number  of  stations 
of  the  old  mode.  No  one,  as  I  have  said,  had  determined  by 
actual  experiment  the  distance  to  which  a  current  could  be 
effectively  propelled  through  a  single  circuit,  by  one  electro- 

*  The  average  distance  in  France  was  less  than  three  miles  between  the  sta- 
tions ;  eo  that  in  a  distance  of  1,474  miles,  there  were  no  less  than  619  stations. 
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motor ;  no  one  had  thus  determined  the  length  of  the  first  link 
of  a  chain  of  circuits.  Should  this  be  no  more  than  ten  miles, 
my  Telegraph  was  then  practicable ;  but  should  it  be  proved 
that  twenty,  fifty,  one  hundred  miles,  or  more,  were  a  practi- 
cable length  for  a  single  link,  its  still  greater  triumph  over  the 
old  modes  would  be  manifest,  and  would  insure  its  practical 
success. 

I  think  no  one  can  read  my  narrations  at  various  times  pre- 
vious to  1844,  published  in  the  Congressional  Documents,  with- 
out perceiving  that  this  point  was  one  which  seriously  occupied 
my  mind.  It  was  one  not  necessary,  as  I  have  said,  to  prove 
the  praciicahiKty  of  the  Electric  Telegraph ;  for  if  only  a  mile 
was  the  limit  of  that  link,  it  was  practicahU ;  but  that  the  Tele- 
graph be  practical^  it  was  a  preliminary  point  necessary  to  be- 
resolved,  since  it  bears  directly  on  the  Telegraph  as  a  practical 
or  commercial  enterprise. 

In  my  letter  to  the  Hon.  C.  G.  Ferris,  one  of  the  House  Com- 
mittee of  Commerce,  dated  Decemt)er  6th,  1842,  and  printed  in 
Vail's  book,  at  page  89,  I  have  thus  written : — "  I  have,  never- 
theless, been  able  to  resolve  all  the  doubts  that  lingered  in  my 
own  mind,  in  regard  to  the  perfect  practicability  of  establishing 
my  telegraphic  system  to  any  extent  on  the  globe.  I  say 
*  doubts  that  lingered  in  my  own  mind.'  The  principal,  and,  in- 
deed, the  only  one  of  a  scientific  character  which  at  all  tix)ubled 
me,  I  will  state,  and  the  manner  in  which  it  has  been  resolved. 

"  At  an  early  stage  of  my  experiments,  I  found  that  the  mag- 
netic power  produced  in  an  electro-magnet  by  a  single  galvanic 
pair,  diminished  rapidly  as  the  length  of  the  conductors  increased. 
Ordinary  reasoning  on  this  fact  would  lead  to  a  conclusion  £atal 
to  the  whole  invention,  since  at  a  great  distance  I  could  not 
operate  at  all,  or,  in  order  to  operate,  I  should  be  compelled  to 
make  use  of  a  battery  of  such  size  as  would  render  the  whole 
plan  in  effect  impracticable.    I  was,  indeed,  aware  that  by  mul- 
tiplying the  pairs  in  the  battery — that  is,  increasing  the  inten- 
sity, or  its  propulsive  power — certain  effects  could  be  produced 
at  great  distances,  such  as  the  decomposition  of  water,  a  visible 
spark,  and  the  deflection  of  the  magnetic  needle.    But  as  mag- 
netic effects,  except  in  the  latter  case,  had  not,  to  my  knowledge 
been  made  the  subject  of  careful  experiment,  and  as  these  ya 
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lioTis  effects  of  electrical  action  seemed  in  some  respects  to  be 
obedient  to  different  laws,  I  did  not  feel  entirely  assured  that 
magnetism  could  be  produced  by  a  multiplication  of  pairs  suffi- 
ciently powerful  at  a  great  distance  to  effect  my  purpose.  From 
a  series  of  experiments  which  I  made,  in  conjunction  with  Prof, 
Fisher,  during  the  last  summer,  [1842,]  upon  S3  miles  of  wire, 
the  interesting  fact  so  favorable  to  my  telegraphic  system  was 
folly  verified,  that,  while  the  distance  increased  in  an  arithmetical 
ratiOj  an  addition  to  the  series  of  galvanic  pairs  of  plates  increased 
tie  magnetic  power  in  a  geometric  ratio.  Fifty  pairs  of  plates  were 
used,  as  a  constant  power.  Two  miles  of  conductors  at  a  time, 
from  two  to  thirty -three,  were  successively  added  to  the  dis- 
tance. The  weight  upheld  by  the  magnet  from  the  magnetism 
produced  by  fifty  pairs,  gradually  diminished  up  to  the  distance 
of  ten  miles;  after  which,  the  addition  of  miles  of  vnre  up  to 
Mrty-ihree  miles^  (the  extent  to  which  we  were  able  to  try  it,) 
caused  no  further  diminution  of  power.  The  weight  then  sustained 
was  a  constant  quantity.  The  practical  deduction  from  these 
experiments  is  the  fact  that,  with  a  very  small  battery,  all  the 
effects  I  desire,  and  at  any  distance,  can  be  produced.  In  the 
experiments  alluded  to,  the  fifty  pairs  did  not  occupy  a  space  of 
more  than  eight  cubic  inches,  and  they  comprised  but  60  square 
inches  of  active  surface. 

"  The  practicability  of  establishing  my  telegraphic  system  is 
thus  relieved  from  all  scientific  objections." 

At  a  later  period,  on  the  8th  of  August,  1843,  having  one 
hundred  and  sixty  miles  of  wire  prepared,  I  repeated  the  ex- 
periments of  1842  in  a  modified  form,  and  a  publication  of  the 
results  were  made  in  Silliman's  Journal  of  Science,  Sept.,  1843, 
with  a  diagram  of  the  curves  projected  from  both  these  series 
of  experiments,  accompanied  by  a  paper  on  the  law  of  the  con- 
ducting power  of  wires,  by  my  distinguished  and  learned  friend> 
Prof.  John  W.  Draper,  of  the  New- York  City  University.  This 
paper,  with  the  diagrams,  are  given  by  Mr.  Vail,  in  his  book, 
at  pages  53  to  56. 

Thus,  it  will  be  perceived,  that  in  1842,  seven  years  before 
Prof.  Henry  gave  his  deposition,  and  also  in  1843,  six  years  be- 
fore, these  experiments  of  mine,  and  these  results,  were  pub- 
Lshed  in  Congressional  documents,  and  in  a  Scientific  Journal. 
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They  were  experiments  to  determine  whether  the  first  link  of  a 
chain  of  circuits  was  within  a  practical  distance ;  and  they  did 
satisfactorily  determine  that  that  link  was  of  such  a  length 
(more  than  33  miles  in  the  one  case,  and  160  miles  in  the 
other,)  as  to  make  my  Eecording  Telegraph  not  only  practicahU^ 
but  practical. 

Were  not  those  experiments  within  the  sphere  of  electrical 
science  ?  and  was  not  the  deduction  from  them  a  scientific  de- 
duction? Was  not  this  deduction  an  original  discovery  in 
electrical  science,  applicable  to  the  invention  of  the  Telegraph? 
Was  it  not  definitely,  that  the  length  of  the  circuit  composing 
the  first  link  of  a  telegraph*  line  was  so  great,  that  the  Tele- 
graph was  proved  practical,  as  it  before  had  been  proved  practi- 
cable ?  If  so,  how  is  it  that  Prof.  Henry  (who  could  scarcely 
have  been  ignorant  of  my  experiments,  since  I  sent  him,  at  the 
time,  the  printed  Congressional  document  in  which  they  were 
published,)  could  say,  in  his  deposition,  "I  am  not  aware  that 
Mr.  Morse  ever  made  a  single  original  discovery  in  electricity, 
magnetism,  or  electro-magnetism,  applicable  to  the  invention  of 
the  Telegraph  ?" 

I  have  already  commented  at  large  on  the  paper  in  Silliman*s 
Journal  of  Science,  Vol.  XIX.,  1831,  which  is  principally  referred 
to  by  Prof.  Henry,  jxs  containing  his  discoveries  bearing  on  a 
Telegrapli ;  and  that  it  may  be  critically  examined,  I  have  em- 
bodied it  in  full  in  the  Appendix.  Yet,  lest  a  vague  impression 
may  exist  that  there  are  other  publications  of  his  which  con- 
tain discoveries  pertinent  to  the  case,  I  will  briefly  review  them 
all. 

The  first  of  these  "  published  researches'*  on  the  subject  of 
Electro-magnetism,  is  to  be  found  in  the  "  Transactions  of  the 
Albany  Institute,"  Vol.  I.,  Art.  IV.,  page  22,  occupying  ttree 
pages,  and  read  Oct.  10th,  1827,  but  collected,  with  other  papers 
of  the  Soci^y,  and  published  in  1830.  It  is  entitled,  "  On 
some  Modifications  of  tJie  Electro-magnetio  Apparatus,  by 
Joseph  Henry."  The  sole  object  of  this  paper  is  to  announce, 
as  its  title  indicates,  some  modifications  of  the  Electro-magnetic 
apparatus  already  in  use,  as  improvements,  or  additions,  to  some 
constructed  by  Sturgeon  and  others,  for  class  illustration  of  ex- 
periments for  "  deflecting  the  magnetic  needle,"  "  for  showing 
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De  la  Eives  ring,''  the  action  of  **  two  conjunctive  wires  upon 
each  other/^  and  "  the  dipping  needle."  Prof.  Henry  was  desi- 
rous of  forming,  as  he  says,  ''  a  set  of  instruments,  on  a  large 
scale,  that  would  illustrate  all  the  facts  belonging  to  the  science; 
with  the  least  expense  of  gahantsm"*  and  he  accomplishes  his  ob- 
ject by  applying  ScUweigger's  multiplier  to  the  deflecting  of  the 
needle,  and  also  of  a  wire  charged  with  a  galvanic  current,  to 
supply  the  defects  of  Mr.  Sturgeon's  apparatus.  This  is  all  that 
is  pretended  in  this  paper,  and  I  presume  it  will  not  be  asserted 
that  there  is  anything  contained  in  it  bearing  upon  the  Electro- 
magnetic Telegraph, 

It  may  be  here  noticed,  that  in  his  deposition.  Prof  Henry, 
s^ter  speaking  of  the  above  publication,  states  that  in  1828  he 
commenced  "  the  investigation  of  the  laws  of  development  of 
magnetism  in  soft  iron;"  that  'Hhe  first  idea  that  occurred 
with  reference  to  increasing  the  power  of  the  electro-magnet, 
was  that  of  using  a  longer  wire  than  had  before  been  employ* 
ed;"  he  states,  also,  that  he  "exhibited  to  the  Albany  Institute 
in  March,  1829,  electro-magnets  of  this  kind,  which  possessed 
magnetic  power  superior  to  that  of  any  before  known."    But 
these  experiments  and  results,  it  will  be  noted,  were  not  deem- 
ed by  him  of  sufficient  importance  to  be  published  in  the 
Transactions :  not  by  any  means  of  so  much  importance  as  his 
"modifications  of  electro-magnetic  apparatus,"  published  in  the 
Transactions  in  1830 ;  and  the  announcement  of  their  ever  having 
been  made,  was  not  even  published  until  1831.    If  the  credit  of 
first  making  experiments  with  "  longer  mires  than  had  been  previ- 
ously employed  in  constructing  the  coils  or  helices  of  the 
€lectr(h7nagnet,^^  is  that  which  Prof  Henry  would  here  claim,  it 
appears  to  belong  to  him  ;  but  this  was  simply  an  enlargement, 
by  addition   of  wire,  of  the  volute  spiral  helix,  which  Professor 
Dana  had  two  years  before  publicly  and  experimentally  ex- 
plained in  his  lectures.     The  only  novelty  of  Prof.  Henry's 
was  the  adding  to  the  length  of  the  wire.     The  wire  of  the  helix 
was  wound  in  a  volute  spiral^  as  Prof  Dana  had  wound  it  two 
years  before.     There  was  no  new  principle  discovered  ;  it  was 

*  It  cannot  but  be  noticed  that  a  leading  object  of  Prof.  Henry,  not  only  in  hit 
experiments  detailed  in  this  paper,  but  also  in  the  longer  paper  of  January,  1831, 
in  Siiliman's  Joamal,  is  economy  of  galvanism. 
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but  the  mechanical  and  obvious  application  of  an  already 
known  principle,  and  in  accordance  with  the  previous  sugges- 
tion of  at  least  one  other  philosopher. 

But  if  there  were  a  question  whether  Prof.  Dana  or  Prof. 
Henry  had  priority  in  thus  improving  the  electro-magnet,  it  is 
a  point  quite  immaterial  in  its  bearing  on  my  telegraph  inveii- 
tion.  The  magnet  thus  formed  was  in  common  public  use,  as  I 
have  before  said,  when  I  applied  it,  and  combined  it  with  otber 
apparatus,  to  the  production  of  my  peculiar  purpose.  I  neyer 
claimed  as  my  invention  the  electro-magnet  of  Arago,  nor  any 
of  its  improvements.  It  is  a  matter  altogether  outside  of  mj 
claim  to  the  invention  of  the  Electro-Magnetic  Telegraph. 

The  second  of  Prof.  Henry's  **  published  researches,"  is  the 
one  just  alluded  to  in  the  introduction,  and  published  in  the 
Appendix.  It  occupies  eight  pages  in  Silliman's  Journal.  I 
have  already  examined  it  at  length,  and  I  therefore  dismiss  it 
here  with  the  single  remark,  that  all  the  allusion  to  a  Telegraph 
contained  even  in  this  paper,  is  comprised  in  three  and  a  half 
lines !  to  wit : — 

'^  The  fact,  that  the  magnetic  action  of  a  current  from  a 
trough  is,  at  leasts  not  sensibly  diminished  by  passing  through  a 
long  wire,  is  directly  applicable  to  Mr.  Barlow's  project  of 
forming  an  electro-magnetic  telegraph.'' 

The  third  and  last  of  his  "  published  researches"  previous  to 
1838,  is  to  be  found  in  the  American  Journal  of  Science,  Vol. 
XX.,  July,  1881.    It  is  entitled, ' "  Art.  XVH."     "  On  a  recip- 
rocating motion  produced  by  magnetic  attraction  and  repulsion, 
by  Joseph  Henry."    This  paper  need  not  detain  us  long.    No 
reader  of  it  will  be  able  to  find  any  allusion  to  a  Telegraph  in 
an  instrument,  which  Prof.  Henry  himself  considered  "  not  of 
much  importance,"  and  which  he  designates  as  '*  only  a  philo- 
sophical toy."    He  suggests,  indeed,  this  general  thought,  to 
wit : — "  Although  in  the  progress  of  discovery  and  invention, 
it  is  not  impossible  that  the  same  principle,  or  some  modifica- 
tion of  it,  on  a  more  extended  scale,  may  hereafter  be  applied 
to  some  useful  purpose." 

No  sentence  could  be  worded  in  more  general  terms,  none 
more  full  of  diluting  and  qualifying  phrases ;  "  not  impossible" 
that  some  future  application  of  this  principle,  or  sonnetlnng  like 
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it—''  some  modification  of  it" — ^maj  be  made  and  applied  to 
some  not  now  even  conceived  purpose,  but  this  not  till  farther 
discoverj  and  invention  I 

In  regard  to  this  '*  philosophical  toy/'  it  can  hardly  be  a  very 
extraordinary  step,  after  the  previous  discovery  by  others  of  a 
new  mechanical  force,  the  {Electro-magneticj)  to  m^e  the  appli- 
cation of  it  to  the  most  obvious  of  the  mechanical  powers,  to 
wit :  the  lever.    Is  it  claimed  for  Professor  Henry  that  here  he 
first  applied  electro-magnetic  power  to  move  a  lever  ?    Kso,  I 
have  no  wisli  to  deprive  him  of  the  credit  of  it.    I  never 
olaimed  it  for  myself.    Granting  it  to  be  his,  his  invention 
begins  and  ends  in  that  single  act,  so  &r  as  this  paper  shows 
any  use  of  it^  or  any  suggestion  of  a  use,  he  himself  being  the 
jadge.    The  peculiarity  of  my  use  of  the  electro-magnet  is,  not 
that  I  move  a  lever*  with  it,  but  that  the  new  power  (which  is 
not  Professor  Henry's  discovery)  is  of  a  nature  to  be  com- 
marukd  and  nicely  regulated  at  a  distance  to  carry  out  my  origi- 
nal idea — a  Becording  Telegraph — and  in  a  way  in  which  no 
other  power  whatever  had  been  previously  commanded  for  the 
same  purpose. 

These  three  papers  comprise  the  entire  ''  Published  Be- 
searches"  of  Professor  Henry,  up  to  the  time  of  the  planning  of 
my  invention  of  the  Combined  Circuits  and  Beceiving*magnet, 
in  18S6,  and  its  embodiment  in  March,  1887.  There  is  no 
evidence  of  any  published  or  existing  invention  (of  Professor 
Henry's,  or  of  any  person  whatever)  of  a  similar  character,  or 
for  a  similar  purpose,  previous  to  this  date  (March,  1887.)  The 
'^Published  .Researches"  then,  of  Professor  Henry,  amount  alto- 
gether to  twelve  pages,  octavo,  of  a  magazine,  containing  three 
and  a  fudf  lines  ofallvsion  to  a  Telegraph/  and  on  this  slight 
basis  is  built  the  claim  for  Professor  Henry,  which  is  to  deprive 
me  of  my  claim  to  originality  in  my  invention. 

Here  this  point  might  be  permitted  to  rest,  but  that  Professor 
Henry's  supposed  claims  to  the  invention  of  the  Combined  Cir- 
cuits and  Beceiving-magnet  (claims,  if  advanced  at  all,  Jirst 
advanced  in  1849  in  his  deposition)  have  been  the  basis  of 
assertions  by  opposite  counsel,  adverse  to  my  right  \  and,  there- 

*  The  h9€r  is  not  esMntial ;  it  may  be  diepeneed  with. 
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fore,  it  is  proper  to  give  the  deposition  on  this  point  a  thorongli 
examination. 

From  some  parts  of  this  deposition,  notwithstanding  his  ab- 
solute silence  on  the  subject  in  any  of  his  "  published  le- 
gearches,"  it  has  been  not  only  inferred,  but  positively  asserted, 
that  Professor  Henry  had  actually  provided  a  remedy  for  this 
evil,  of  a  slightly  diminished  current — and  that,  too,  by  a  mode 
which,  it  is  said,  is,  in  principle,  if  not  identically,  like  mine— 
and  that  he  had  even  explained  such  a  process  to  his  pupils. 

Previous  to  my  invention,  also,  he  says  that  he  was  shown,  in 
LondoD,  by  Professor  Wheatstone,  a  diflferent  device  for  a  simi- 
lar purpose,  in  April,  1887,  thus  interposing  two  claimants^  to 
wit:  Professor  Henry  and  Professor  Wheatstone,  as  disputing 
my  priority  in  this  essential  part  of  my  telegraphic  invention. 
I  will  thoroughly  expose  the  baseless  grounds  of  these  preten- 
sions. 

Fii'st,  then,  what  are  the  grounds  upon  which  this  part  of  the 
invention  is  claimed  for  Professor  Henry  ? 

The  records  of  all  Professor  Henry's  published  researches,  up 
to  the  time  of  my  first  intercourse  with  him,  either  personal  or 
by  correspondence,  in  May,  18S9,  will  be  consulted  in  vain  to 
find  a  single  hint  to  this  effect.  Had  he  any  method  of  over- 
coming the  difficulty  when  he  wrote  me  his  letter  of  May  6, 
1889,  (the  first  I  ever  received  from  him,  and  before  I  had  any 
personal  acquaintance  with  him,)  when  answering  the  general 
question  which  I  had  put  to  him  in  mine  of  April  24th,  1839  ? 

I  say  in  that  letter,  "  Have  you  met  with  any  facts  in  your 
experiments  thus  far,  that  would  lead  you  to  think  that  my 
mode  of  telegraphic  communication  will  prove  impracticable?" 
His  answer  to  this  question  will  surely  indicate  whether  he  had 
any  plan  to  overcome  any  real  or  apprehended  difficulty.   What 
is  his  reply  ?     '^  So  far  as  I  am  acquainted  with  the  minutisB  of 
your  plan,  I  see  no  practical  difficulty  in  the  way  of  its  applica- 
tion for  comparatively  short  distances;  but  if  the  length  of  the 
wire  between  the  stations  be  great,  I  think  that  some  other 
modification  will  he  found  necessary  in  order  to  devdope  a  guffidenl 
power  at  the  other  end  of  the  line"    Now,  if  Prof.  Henry  were 
conscious  of  having  a  plan  at  that  time  ''  to  devehpe  a  sufficient 
power  at  the  other  end  of  the  lin^"  would  not  here  have  been  the 
place  for  some  allusion  to  it  ?  would  he  not  have  said  something 
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to  this  effect : — ^this  difficulty,  however,  I  have  long  since  over- 
come: I  have  a  modification,  which  I  have  been  in  the  habit  of 
explaining  for  many  years  to  my  various  classes,  therefore,  use 
my  secondary  circuit  and  receiving  magnet,  and  the  difficulty 
is  obviated,  you  will  then  have  the  modification  necessary  for 
your  purpose. — ^Whatever  reasons  may  be  assigned  why  he 
gave  no  hint  of  the  kind,  it  is  clear  that  in  May,  1889,  he  had 
nothing  like  my  receiving  magnet  and  secondary  circuit ;  yet 
at  this  very  time,  these  parts  of  my  Telegraph  had  been  speci- 
fied by  me  at  the  Patent  Office,  examined,  and  passed,  and  the 
patent  ordered  to  be  issued  more  than  a  year  before,  to  wit : 
May  1st,  1888. 

But  there  is  another  view  of  this  matter.    Giving  to  Prof. 
Henry  the  most  favorable  construction  of  his  claims  to  discove- 
ries bearing  on  the  Telegraph ;  they  may  be  stated  thus,  to  wit : 
that  an  intensity  battery  propels  the  galvanic  current  to  a  dis- 
tance, either  with  an  "  increased  effect^  as  distance  increases,  or 
with  an  effect  "  not  sensibly  diminished  by  passing  through  a  long 
wire."    Now  taking  it  for  granted  that  he  believed  (and  no  one 
will  doubt  it)  that  these  professed  discoveries  were  correct  in 
the  results  which  he  announces ;   that  an  intensity  battery 
actually  does,  (what  it  is  now  well  ascertained  it  does  not  do,)  to 
wit:  propel  a  current  with  an  "tVicrea^ed"  magnetic  effect  at  a 
long  distance,  or  that  it  propels  a  current  at  a  distance  with  a 
magnetic   effect   ^^not  sensibly  diminished"  (which  is   equally 
erroneous,)  these  results,  however  incorrect  they  have  since 
proved  to  be,  must  at  that  time  have  operated  on  Prof.  Henry's 
mind  as  truths^  and  have  infiuenced  his  speculations  on  their 
applicability  to  the  Telegraph  project  of  Barlow  as  truOts.    In 
this  aspect  of  the  matter,  it  would  appear  perfectly  conclusive, 
that  Prof.  Henry  could  have  had  no  such  device  as  a  "  receiving 
magnet  or  combined  circuits,"  before  he  went  to  Europe,  in 
18S7^  and    for  the  plain  reason,  that  the  alleged  discoveries 
which  lie  had  made,  or  supposed  he  had  made,  rendered  any 
such  contrivance  wholly  xmnecessary.    A  single  long  circuit, 
and  an  intensity  battery,  on  the  supposition  that  his  results 
were  correct,  were  to  him  all-sufficient.  The  means  for  attaining 
the  end  of  a  telegraph,  if  his  discoveries  were  indeed  real,  were 
complete  without  any  such  devices,  and  under  suc|j  circum- 
stances a  repetition  of  the  apparatus,  so  as  to  form  "  combined 
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oiroaitfl/'  and  '^receiviog  magnets,"  would  be  but  an  uncalled 
for  and  superfluous  complication.  Invention,  it  is  well  known, 
grows  out  of  a  necessity ;  but  here  would  be  an  invention  with- 
out a  necessity — an  invention  for  no  purpose.  The  inference  is 
irresistible  that  Prof.  Henry  was  mistaken  in  supposing  that  he 
had  any  such  uncalled  for  device,  before  he  went  to  Europe  in 
1887.  There  he  saw  Mr.  Wheatstone's  contrivancCi  whidi 
naturally  suggested  to  him  the  modification  of  it  of  which  he 
qpeaks. 

.  But  fortunately  for  the  Qonsistency  as  well  as  the  integrity  of 
Prof.  Henry,  he  does  not  make  this  claim,  however  strongly  it 
has  been  made  for  him  by  those  who  seek  to  deprive  me  of  my 
daim  in  this  respect  There  are,  indeed,  amliguiiies  of  language 
which  have  been  misconstrued  by  opposing  counsel,  and  a 
meaning  elicited  which  seems  to  have  so  far  satisfied  Mr.  Gillett, 
one  of  the  counsel  on  the  part  of  the  plaintifis  in  the  case  before 
the  Supreme  Court,  as  to  lead  him  boldly  to  assert  no  less  than 
jiot  tiTrtea  in  the  course  of  his  argument,  merely  on  the  uncertain 
conjecture  of  Prof.  Henry  as  to  a  date,  that  he,  Prof.  Heniy, 
had  actually  combined  two  circuits  with  a  receiving  magnet^ 
and  shown  the  invention,  thus  complete,  to  his  classes  of  pupils 
in  Princeton,  before  he  went  to  Europe  in  1837. 

Whatever  ambiguities  of  language,  however,  and  seeming 
claim  may  there  be  found,  his  language  interpreted  in  accord- 
ance with  plain  declarations  which  he  has  made  in  the  same 
document,  and  elsewhere  under  oath,  declarations  without  the 
least  ambiguity,  forbids  that  he  can  have  intended  to  claim  any- 
thing more  than  $hx>wiiig  to  his  pupils,  as  a  class  eaperimenif  un- 
ccmbined^  a  portion  only  of  the  single  element  of  my  combined  eircmis; 
I  repeat  it,  showing  to  his  pupils  as  a  class  expenment,  uncombinBdf 
a  portion  only  of  the  single  element  of  my  combined  circuits^  a  portion, 
too,  not  the  discovery  of  Prof.  Henry,  but  in  existence  as  early 
as  the  invention  of  the  electro-magnet,  by  Arago. 

This  I  will  clearly  demonstrate  before  I  have  done. 

The  more  clearly  to  make  this  point  understood,  1  will  state 
what  is  the  great  object  or  aim  of  my  Telegraph ;  how  the  elco- 
tro-magnetic  power  is  applied  to  accomplish  this  object;  and 
what  part  my  combined  circuits  and  receiving  magnet  perfoim 
in  Ike  proiess.    And  then  examine  what  is  stated  in  the  depo- 
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sition  to  be  Professor  Henry's  object,  in  any  alleged  devioe  of 
his  haying  any  resemblance  in  principle  or  performance  to  my 
combined  circuits  and  receiving  magnet. 

The  main  object  in  my  telegraphic  invention,  as  is  abundantly 
set  forth,  is  Telegraphic  Becordingy  and  by  means  of  electro-mag- 
netism. My  new  alphabet,  adapted  to  the  purpose,  is  to  be 
marked  or  printed  at  a  distance.  This  alphabet  is  formed  by 
breaking  into  parts,  conventionally,  a  contmnotis  line,  thus: 

n  I         t      i        u  ra         8         f  a 

and  by  different  combinations  of  the  longer  and  shorter  parts  of 
such  line,  with  the  longer  and  shorter  spaces  between  the 
broken  parts,  the  various  letters  are  formed.  These  letters  are 
produced  at  a  distance,  by  commanding  the  magnetic  power  of 
a  galvanic  current,  induced  in  an  electro-magnet,  causing  the 
current  to  flow,  or  to  cease  flowing  at  certain  determinate  inter- 
vals of  time.  Duration^  both  in  the  flow  and  the  cessation  of  the 
current,  is  an  indispensable  element  in  the  formation  of  a  line^ 
and  also  of  a  space,  for  forming  my  letters.  The  flow  of  the 
current  of  galvanism,  and  consequently  the  magnetic  power, 
is  caused  by  dosing  the  circuit ;  the  cessation  of  the  current,  and 
consequently  the  cessation  of  the  magnetic  power,  is  caused  by 
opening  the  circuit  The  duration  for  a  line  is  marked  by  the 
duration  of  the  dosing  ;  and  the  duration  for  a  space  is  marked  by 
the  duration  of  the  opening  of  the  circuit.  Two  distinct  and  op- 
posite acts  are,  therefore,  equally  necessary  in  forming  every 
letter,  to  wit;  dosing  and  opening  the  circuit.  The  closing  as 
well  as  the  opening^  and  the  opening  as  well  as  the  dosing,  are 
equally  and  alike  necessary  to  the  result.  They  are  indissolu- 
bly  connected.  No  letter  can  be  formed  but  by  the  conjoint  acts 
of  closing  and  opening  the  circuit.  Hence,  to  produce  the  one 
or  the  other  of  these  two  acts,  at  pleasure,  it  is  plain  that  the 
instruments  at  a  station  must  be  so  constructed  as  to  be  controll- 
ed by  the  distant  operator,  enabling  him  to  produce,  at  any  mo- 
ment, at  his  option,  either  of  these  two  acts,  to  wit,  the  dosing 
or  opening  of  the  circuit. 

The  JJrs^jpari,  or  element,  of  the  coiiibination  in  the  combined 
circuits,  consists  of  a  single  circuit  of  conductors,  having  in  it  a 
battery,  an  electro-magnet  with  its  armature  upon  a  lever,  upon 
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which  lever  is  a  peint  or  pen,  brought  iii  contact  with  a  regular- 
ly moving  strip  of  paper,  when  the  magnet  is  charged  with 
magnetism,  and  released  from  the  contact  with  the  paper  by  a 
reacting  spring,  while  the  magnet  is  discharged  of  its  magnetism* 
The  play  of  the  armature  of  this  magnet,  or  the  sphere  of  its 
motion,  is  regulated  by  adjustable  stops,  so  that  during  the  at- 
traction of  the  magnet,  or  flow  of  the  current^  it  shall  not  come 
into  actual  contact  with  the  poles,  or  face  of  the  magnet ;  and 
during  its  retreat,  whUe  the  magnet  is  without  attraction,  that 
is,  during  the  cessation  of  the  flow  of  the  current,  it  shall  not 
recede  beyond  the  attraction  of  the  magnet  when  again  charged. 
The  opening  and  closing  of  the  circuity  is  commanded  by  a  keyi 
or  instrument,  in  which  the  broken  parts  of  the  conductors  are 
readily  united  or  severed  at  the  will  of  the  operator. 

The  second  part  of  the  combination,  in  the  combined  circuitsi 
is  similar  to  the  first ;  is  indeed  a  repetition  or  duplicate  of  the 
first,  excepting  that  the  registering  instrument  is  dispensed  with, 
and  the  magnet  in  the  first  circuit  of  the  combination  becomes 
a  receiving  magnet,  that  is,  it  receives  the  regulated  impulses 
firom  the  distant  key,  to  be  simultaneously  communicated 
through  the  second  circuit  of  the  combination  by  closing  and 
opening  this  second  circuit.  The  receiving  magnet  performs, 
indeed,  in  this  case,  the  office  of  a  distant  key,  which  is  moved 
immediately  by  the  electro-magnetic  power  of  the  receiving 
magnet,  but  is  commanded  by,  and  obeys,  implicitly  the  action 
of  the  key  under  the  hand  of  the  operator,  who  thus  closes  ox 
opens  the  second  circuit  of  the  combination  simultaneously,  and 
with  the  same  exactness  as  he  closes  and  opens  the  first. 

Supposing,  therefore,  a  limit  of  effective  action  in  a  long  line, 
for  directly  marking  the  characters  of  the  alphabet,  by  a  single 
circuit,  to  be  reached ;  my  combination  of  circuits  enables  me 
(in  the  language  of  my  patent)  "to  extend  more  effectually/  the 
length  of  anj^  desired  circuit  of  conductors,  and  to  perpetuate  the 
power  of  the  electric  or  galvanic  current  equally  throughout  the 
same,"  and  I  thus  successfully  accomplish  the  ultimate  end  of 
my  Telegraph,  to  wit :  the  effective  recording  of  letters  at  a  dtst€ifu». 

I  now  come  to  the  examination  of  the  alleged  device  of  Pro£ 
Henry  to  accomplish  this  purpose. 

Here  is  all  that  he  himself  says,  on  this  point,  in  his  deposi- 
tion proper: — 
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■ 

"  In  February,  1887, 1  went  to  Europe ;  attd  early  in  April 
of  that  year  Prof.  Wheatstone  of  London,  in  the  course  of  a  vis- 
it to  him  at  Eling's  College,  London,  with  Professor  Bache,  now 
of  the  coast  survey,  explained  to  us  his  plans  of  an  Electro-mag- 
netic Telegraph;  and  among  other  things,  exhibited  to  us  his 
method  of  bringing  into  action  a  second  galvanic  circuit.    This 
consisted  in  closing  the  second  circuit  by  the  deflection  of  a  nee- 
dle, so  placed,  that  the  two  ends  projecting  upwards,  of  the  open 
circuit,  would  be  united  by  the  contact  of  the  end  of  the  needle 
when  deflected,  and  on  opening  or  breaking  of  the  circuit,  so 
closed  by  opening  the  first  circuit,  and  thus  interrupting  the  cur- 
rent, when  the  needle  would  resume  its  ordinary  position  under 
the  influence  of  the  magnetism  of  the  earth.    I  informed  him 
that  I  had  devised  another  method  of  producing  effects  some- 
what similar.    This  consisted  in  opening  the  circuit  of  my  large 
quantity  magnet  at  Princeton,  when  loaded  with  many  hundred 
pounds  weight,  by  attracting  upwards  a  small  piece  of  moveable 
wire,  with  a  small  intensity  magnet,  connected  with  a  long  wire 
circuit.    When  the  circuit  of  the  large  battery  was  thus  broken  by 
an  action  from  a  distance,  the  weights  would  fall,  and  great  me- 
chanical effects  could  thus  be  produced,  such  as  the  ringing  of 
church  bells  at  the  distance  of  a  hundred  miles  or  more,  an  il- 
lustration which  I  had  previously  given  to  my  class  at  Prince- 
ton.    My  impression  is  strong  that  I  had  explained  the  precise 
process  to  my  class  before  I  went  to  Europe,  but  [testifying  now 
without    the    opportunity    of   reference    to  my    notes,"]    I    cannot 
speak  positively.*    I  am,  however,  certain  of  having  mentioned 
in  my  lectures  every  year  previously  at  Princeton,  the  project 
of  ringing  bells  at  a  distance  by  the  use  of  the  electro-magnet 
and  of  having  frequently  illustrated  the  principle  to  my  class,  by 
causing  in  some  cases  a  thousand  pounds  to  fall  on  the  floor,  by 
merely  lifting  a  piece  of  wire  from  two  cups  of  mercury  closing 
the  circuit. 

*In  the  Philadelphia  case,  1851,  as  well  as  in  the  Boston  case*  1850,  the  words 
ia  this  IsLst  paragraph  in  Italics  and  brackets  are  left  out,  of  his  depositions,  while 
the  rest  of  the  paragraph  is  retained.  The  fair  inference  from  this  is,  that  after 
hanng  bad  "  the  opportunity  of  reference  to  his  notes,"  he  found  nothing  in  them 
to  confirm  his  impression.  And  a  further  inference  taken  in  connection  with  the 
proofg  of  defective  recollection  already  given,  is,  that  he  was  mistaken  in  sup- 
posing he  had  explained  any  such  contrivance  as  a  combination  of  circuits,  until 
after  having  seen  Wheatstone's  method  in  April,  1837,  and  on  his  return  in  the 
autumn  of  that  year. 
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"  The  object  6f  Prof.  Wheatstone,  as  I  understood  it,  in  briDg- 
ing  into  action  a  second  circuit,  was  to  provide  a  remedy  for  the 
diminution  of  force  in  a  long  circuit.  My  object,  in  the  process 
described  by  me,  was  to  bring  into  operation  a  large  quantitjr 
magnet,  connected  with  a  quantity  battery  in  a  local  circuit,  by 
means  of  a  small  intensity  magnet  and  an  intensity  battery  at  a 
distance."* 

At  this  point,  as  serving  to  clear  the  ambiguity  of  his  depo- 
sition in  chief,  if  its  perusal  suggests  to  any  one  the  idea  that 
Prof  Henry  had  actually  combined  two  circuits,  I  quote  the 
28d  cross-interrogatory,  with  Prof.  Henry's  answer  thereto,  in 
the  case  (French  vs.  Sogers,  Phila.  Besp.  Evid.,  pages  180  and 
268,  printed  copy) : — 

Twenty'ihird.  *'  If  you  have  answered  that  you  ever  had  any 
device  of  your  own  for  breaking  and  closing  a  distant  circuit, 
state  and  describe  fully  and  particularly  how  it  was  made,  each 
and  every  part  of  which  it  was  composed,  and  the  arrangement, 
connection  and  material  of  such  parts,  and  who  constructed  the 
same,  and  where  it  was  constructed,  and  whether  it  was  used ; 
and  if  yea,  then  by  whom,  how  long,  fix>m  what  date  to  what 
date,  how  many  times,  to  what  extent,  and  for  what  purpose? 
And  if  you  have  stated,  in  this  examination,  that  such  device 
was  one  circuit  of  conductors  to  break  and  close  another,  then 
state  how,  and  by  what  means  they  were  connected  and  com- 
bined, designating  or  describing  every  piece  and  part  of  me* 
chanism  by  which  they  were  connected,  and  the  use  of  every 
such  part,  and  how  long  was  each  of  such  circuits?" 

To  which  Prof  Henry  answers  : — 

"To  the  tweniy-tkird  cross-interrogatory,  on  behalf  of  the 
plaintife,  he  answers :  The  local  circuit  devised  by  myself,  and 
mentioned  in  my  direct  examination,  was  connected  with  a 
quantity  battery  and  a  large  electro-magnet,  loaded  with  several 
hundred  pounds.  When  the  ends  of  a  forked-sbaped  wire  were 
drawn  up  from  the  surface  of  mercury,  contained  in  two  cups, 

*Thi8  last  paragraph  reads  thus,  as  amended  by  Prof.  Henry  in  1851.  **  My 
objeet  in  the  process  I  have  deseribedj  was  to  cause  a  large  qaantity  magnet  con- 
nected with  a  quantity  battery  in  a  local  circuit  io  letfaU  its  load  by  means  of  a 
small  intensity  magnet,  and  an  intensity  battery  at  a  distance.*' 

(French  ts.  Rogers,  Resp.  £v.  p.  2S4.)  Phila.  case. 

This  being  his  emendation,  after  the  lapse  of  two  years  for  reflection  apon  the 
fact  as  set  forth  in  his  first  deposition  of  1849,  may  be  considered  the  statemeut  b  j 
which  he  is  willing  to  abide. 
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(tUmbles  were  used,)  the  circuit  was  broken,  and  the  weights 
fell  to  the  floor."  (Let  what  follows  be  specially  remarked.) 
'*  Tktsparf^  (the  local  circuity)  "of  the  combination  and  action 
was  actually  and  repeatedly  exhibited  in  my  lectures  at  Prince 
ton,  from  1838  to  1848.  I  also  accompanied  the  exhibition 
with  the  statement^^^  (not  with  a  device  showing  it,)  "  that  the  same 
effect  couM  be  produced  by  the  action  of  a  battery  at  a  distancei 
for  ringing  bells  or  producing  other  mechanical  effects.  The 
results  of  my  first  experiments  in  causing  an  electro-magnet  to 
act  through  a  long  wire,  furnished  me  with  the  means  of  accom- 
plishing this.  For  this  purpose,  it  was  only  necessary  to  attach 
the  forked  wire  to  the  armature  of  a  small  intensity  magnet  con- 
nected with  the  long  circuit,  in  which  was  also  an  intensity  bat- 
tery. When  the  current  was  passed  through  the  long  wire,  the 
armature  vxmld  be  attracted  upwards,  the  short  circuit  vwvM  be 
broken,  and  the  weight  would  fall.  * 

"  I  do  not  recoUect  to  have  eochibtted  the  last  part  of  this  arrangeTneni 
in  my  lectures,  or  remerriber  when  1  invented  it ;  but  the  invention 
was  made  and  explained  to  others,  before  the  publication  of  Mr. 
Morse  relative  to  his  Telegraph*" 

It  will  be  perceived  that  this  cross-interrogatory  is  not  an- 
swered, but  for  the  most  evaded.  Yet  it  does  dissipate  the 
fog  that  hung  over  the  essential  point.  The  combined  circuits^ 
the  matter  on  which  light  was  sought  to  be  elicited  by  this 
question,  consists  of  two  circuits  combined^  as  the  very  name  in- 
dicates, and  for  the  accomplishment  of  a  special,  yet  complex 
purpose.  A  portion  only  of  the  first  part  of  a  combination  is 
described,  that  is,  one  circuit  uncombined,  an  arrangement  which 
was  in  existence,  and  exhibited  to  me  as  early  as  the  beginning 
of  the  year  1827,  in  lectures  before  the  New-York  Athenaeum, 
by  Professor  James  Freeman  Dana,  and  this  before  Prof.  Henry 

*  It  cannot  escape  observation  that  the  verbs  used  by  Professor  Henry,  in  da- 
wribing  the  part  of  the  combination  which  existed,  and  which  he  exhibited  to  his 
classes,  and  the  part  which  did  not  exist,  and  which,  of  course,  he  did  not  exhib- 
it, are  significant  of  the  existence  of  the  one,  and  the  non-existence  of  the  other. 
When  he  speaks  of  the  former  he  says,  **  the  local  circuit,  &c.,  wcu  connected  :" 
'*  when  the  ends  of  the  vru&werc  drawn  up,  the  circuit  u^ax  broken  :"  and  "  the 
weights  fell  to  the  floor.**  Here  everything  is  described  as  a  result  that  had  been 
demonstrated  by  apparatus  in  existence.  But  when  he  speaks  of  the  latter  be 
says,  **  the  same  eflfects  cotdil  he  produced  :"  "  when  the  current  was  passed 
througfh  the  lonff  wire,  the  armature  would  be  attracted  :**  *'  the  short  circuit  toouM 
he  broken  :"  and  the  weight  wmUd  fall."  Here  everything  is  con^ional;  it  is  a 
jredicUdtesaXt  of  apparatus  not  in  existence. 
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had  any  knowledge  whatever  of  the  science  of  electro-magnet- 
ism. This  portion  alone  he  describes,  and  states  that  he  repeat- 
edly exhibited  it,  in  his  lectures  at  Princeton,  from  1883  to 
1848.  There  is  nothing  extraordinary  in  this.  It  was  but  the 
ordinary  class  experiment,  common  then  ^md  now  in  the  cow- 
ses  of  Natural  Philosophy,  illustrative  of  the  lifting  power  of  the 
electro-magnet;  the  only  novelty  shown  by  Prof.  Henry  to  his 
classes  being,  as  was  natural,  a  substitution  of  his  more  power- 
ful quantity  magnet  for  the  feebler  common  electro-magnet, 
shown  for  the  same  purpose  by  Prof.  Dana. 

The  "  other  part  of  the  combined  circuits"  a  part  essential  to  be 
added,  before  there  could  be  ^^  combined  circuits,"  was  not  ex- 
hibited in  his  lectures;  he  does  not  even  "  remember  when  he 
invented  it."  Questioned,  "  where  it  was  constructed;  whether 
it  wa^  used ;  then  if  yea,  by  whom ;  how  long ;  how  many 
timea;  to  what  extent ;  and  for  what  purpose  ?"  the  general 
vague,  indefinite  answer  is,  "  The  invention  was  made  and  ex- 
plained to  others"  (not  in  his  lectures  to  his  classes)  "  before 
the  publication  of  Mr.  Morse  relative  to  his  Telegraph."* 

But  he  is  asked,  "for  what  purpose"  he  made  the  device. 
Although  we  get  no  definite  answer  here,  we  can  gather  it  dis- 
tinctly from  his  answers  to  interrogatories  propounded  on  the 
same  deposition  in  the  Boston  case.f 

The  sixth  question  is,  "  Had  it  not  been  proposed  prior  to 
1832,  to  apply  electro-magnetism,  developed  as  above  stated,  to 
telegraphing  ?" 

Prof.  Henry  replies,  "  I  cannot  say  it  had  been  definitely  pro- 
posed ;  but  I  consider  my  publication,  in  the  nineteenth  volume 
of  Silliman's  Journal,  as  stating  the  applicability  of  the  electro- 
magnet to  telegraphic  purposes ;  and  after  my  call  to  Prince- 
ton, and  in  my  first  lecture  to  the  students  of  that  institutioD, 
in  1833,  I  exhibited  the  experiment  of  causing  a  large  toeighi  to 
faU  to  the  floor ^  and  stated  that  this  effect  could  be  produced  at  a 


*  No  date  is  here  fixed.  The  publication  referred  to  cannot  be  earlier  than 
that  of  October,  1837,  in  8illiman*8  Journal,  because  he  elsewhere  says,  that  this 
was  the  first  knowledge  he  had  of  my  Telegraph.  So  that  this  fact  determines 
nothing  in  his  favor,  or  against  me  as  to  priority,  even  if  the  inventions  were  in 
all  respects  identicak  He  nad,  at  that  date,  been  in  Europe,  seen  Wheatstone,  and 
returned,  before  he  knew  of  my  invention. 

t  Smith  vs.  Downing,  pp.  93,  94. 
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distance,  and  that  bells  might  he  rung  with  it,  and  other  mechani- 
cal actions  ^OG^ticeci." 

The  purpose,  then,  of  his  "  device"  distinctly  is,  "  to  cause  a 
hi^  weight  to  fall  to  the  floor;"  "  the  short  circuit  would  be  broken^ 
and  the  tveight  tootddfaUJ'     "  I  frequently  illustrated  the  princi- 
ple to  my  class,  by  causing  in  some  cases  a  thousand  pounds  to 
fall  on  the  floor"     "  My  object  in  the  process  I  have  described 
was  to  to  cause  a  large  quantity  magnet,  connected  with  a  quan- 
tity battery  in  a  local  circuit,  to  let  fall  Us  load."     This  was  the 
definite  purpose  of  Professor  Henry,  and  his  end  was  attained, 
and  by  what  means?     "  By  opening  the  circuit."    There  is  not 
a  word  respecting  the  closing  of  a  circuit  anywhere  in  his  evi- 
dence, and  for  a  very  obvious  reason — opening  the  circuit  was 
the  only  act  necessary  for  his  purpose.     "The  short  circuit 
TTOuld  be  broken"  (that is,  opened^  "  and  the  weight  would faU." 
All  that  he  accomplished — all  that  he  desired  to  accomplish 
before  his  class — the  entire  process  was  done  by  opening  the 
circuit ;  if  he  had  then  closed  the  circuit  again — even  if  the  actvul 
circuit,  and  ideal  circuit,  the  two  parts  of  which  he  speaks,  had 
been  actually  put  together,  so  as  to  form  combined  circuits — the 
closing  would  not,  and  could  not,  restore  the  sUUus  quo,  and 
enable  him  to  repeat  the  operation,  without  the  invention  of  ad- 
ditional apparatus.     Granting,  then,  for  argument  sake,  that 
Professor  Henry  had  actually  combined  his  real  and  his  ideal 
circuit,  and  made  a  system  of  combined  circuits,  his  purpose 
was  not  my  purpose,  nor  could  my  purpose  be  accomplished  by 
his  means ;  for  it  is  shown  clearly,  that  the  closing  as  well  as  the 
opening^  and  the  opening  as  well  as  the  closing^  are  essential  and 
conjoint  operations  in*  the  formation  of  every  character  that  I 
cause  to  be  made  for  telegraphic  purposes.    ^ 

Sufficient  has  probably  been  said  to  satisfy  any  candid  mind, 
that  Professor  Henry  cannot  legally  or  justly  lay  claim  to  any 
such  invention  or  process  as  I  have  claimed  in  the  receiving- 
magnet  and  combined  circuits. 

I  will  only  add  one  word  further  on  this  point.  The  counsel 
of  mj  opponents,  in  their  zeal  for  their  clients,  seem  to  have 
been  utterly  regardless  of  the  awkward  position  in  which  they 
have  placed  their  witness  in  respect  of  consistency,  by  their 
overstrained  efforts  to  make  him  the  inventor  of  the  receiving- 
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magnet  and  combined  circaits.  Profefisor  Heniy,  in  hia  evi- 
dence,  draws  this  definite  and  just  distinction  ^tween  the  teniu 
discovery  and  invention.  "  The  first,"  he  says,  "  relates  to  the 
development  of  new  facts ;  the  second,  to  the  application  of 
these,  or  other  facts,  to  practical  purposes."  He  puts  himsdf 
into  the  first  category,  priding  himself  only  on  being  a  dis- 
coyerer  of  scientific  facts,  disclaiming  explicitly  having  appUed 
any  of  these  facts  to  a  process.  He  also  says,  that  in  his  fint 
lectures,  at  Princeton,  in  1883,  "he  mentioned  the  prefect  (Ba^ 
low's  project)  of  the  Electro-magnetic  Telegraph,  and  explained 
how  the  electro-magnet  might  be  used  to  produce  mechanical 
effects  at  a  distance  adequate  to  making  signals  of  various  kinds; 
but  lest  it  should  be  inferred  that  by  thus  simply  mentioning 
the  project,  and  explaining  the  ability  of  the  electro-magnet  to 
produce  mechanical  effects,  the  principles  he  had  alluded  to  had 
been  actually  applied  by  him  to  a  practical  purpose,  and  so  had 
passed  from  the  abstract  region  of  mere  discovery  into  the  prac- 
tical and  useful  one  of  invention — ^he  immediately  adds,  "  I  never 
myself  attempted  to  reduce  these  principles  to  practice,  or 
to  apply  any  of  my  discove)nes  to  processes  in  the  arts^^  What 
can  be  plainer  than  that  Professor  Henry  intended  to  be  under- 
stood that  he  made  no  such  invention  as  the  combined  circaits 
and  receiving-magnet,  and  intended  to  guard  his  language  fit>m 
any  such  misconstruction.  By  saying,  then,  (as  Mr.  Gillett  in 
his  argument  boldly  asserts)  that  the  receiving-magnet  "was 
invented  by  Professor  Henry,  and  used  by  him-y  as  he  sweais, 
years  before  Morse  claims  to  have  made  the  invention,"  he  reck- 
lessly asserts  that  which  Professor  Henry  himself  repudiates, 
and  leaps  the  barrier  which  Professor  Henry  had  placed  to 
shield  himself  from  any  such  misconstruction;  for  if  he  had 
made  such  an  invention,  and  '*  used  it,"  he  did  "  reduce  these 
principles  to  practice,"  and  did  "  apply  his  alleged  discoveries 
to  a  process  in  the  arts:"  the  very  thing  he  emphatically  disr 
claims. 

But  my  opponents  have  two  strings  to  their  bow.  If  Pro- 
fessor Henry  did  not  invent  the  combined  circaits  and  re- 
ceiving-magnet, Professor  Wheatstone  did ;  and,  ass  apprehen- 
sive that  the  claim  of  the  former  could  not  be  sustained,  they 
bring  forward  Professor  Henry  as  a  witness  to  show  that  Pro- 
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feasor  Wheatstone  inrented  such  a  contrivance  before  I  invented 
mine.  My  argument  here  need  not  be  long.  I  might  take  the 
ground  that  the  contrivance  of  Professor  Wheatstone  is  not  the 
same  as  mj  contrivance,  in  its  parts,  its  purpose,  or  results ; 
that  it  could  not  accomplish  my  purpose,  while  mine  would 
readily  accomplish  his  purpose — and,  therefore,  granting  that 
he  had  invented  his  contrivance  before  I  invented  mine,  yet 
that  mine  being  different  in  parts,  and  for  a  different  purpose, 
and  producing  a  different  result,  there  could  be  no  legal  inter- 
ference in  our  claims  to  our  respective  inventions. 

It  will  be  sufficient,  however,  to  show  that  whatever  Pro- 
fessor Wheatstone's  invention  is,  mine  was  invented  previously. 

I  quote  from  Professor  Gale's  deposition. 

He  says — "  It  was  early  a  question  between  Prof.  Morse  and 
myself,  where  was  the  limit  of  the  magnetic  power  to  move  a 
lever.  I  expressed  a  doubt  whether  a  lever  could  be  moved  by 
this  power,  at  a  distance  of  twenty  nules,  and  my  settled  con* 
viction  was,  that  it  could  not  be  done  with  sufficient  force  to 
mark  characters  on  paper  at  100  miles  distance.  To  this  Prof. 
Morse  was  accustomed  to  reply — *  If  I  can  succeed  in  working 
a  magnet  ten  miles,  I  can  go  round  the  globe.'  The  chief  anx- 
iety at  this  stage  of  the  invention  was,  to  ascertain  the  ntmost' 
limit  of  distance  at  which  he  (Morse)  could  work  or  move  a 
lever  by  magnetic  power.  He  often  said  to  me — *  It  matters  not 
how  delicate  the  movement  may  be ;  if  I  can  obtain  it  at  all,  it 
is  all  I  want.'  Prof  Morse  often  referred  to  the  number  of 
stations  which  might  be  required,  and  which  he  observed  would 
add  to  the  complication  and  expense.  The  said  Morse  always 
expressed  his  confidence  of  success  in  propagating  magnetic 
power  through  any  distance  of  electric  conductors  which  cir- 
cmnstances  might  render  desirable.  His  plan  was  thus  oflen 
explained  to  me.  ^  Suppoae^^  said  Prof.  Morse,  '  thai  in  eocperi- 
mtmiing  on  twenty  miles  of  wircj  we  should  find  that  the*  power  of 
magnetism  is  so  feeble  that  it  will  hut  move  a  lever  toith  certainty  hvi 
a  haii^s  breadth ;  that  would  be  insufficient^  it  may  be,  U>  write  or 
print,  yet  it  would  be  sufficient  to  close  and  break  another ,  or  a  second^ , 
dremt  twenty  miles  fiirther  ;  and  this  second  circuit  could  in  the  same 
mcmner  he  made  to  break  and  cbse  a  third  circuit  twenty  miles  fur- 
ther ;  ofnd  so  on,  round  the  globeJ  " 
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Here  was  the  invention  of  the  combined  circuits,  and  the  means 
of  combination ;  to  wit,  the  "  fetter,"  moved  by  electro-magnetism, 
to  close  and  break  a  second  circuit  used  with  a  receiving  magnet, 
explained  to  Dr.  Gale  "early"  after  his  seeing  the  Telegraph  in 
operation ;  that  is,  then,  in  the  early  part  of  the  year  1886.  But 
although  thus  actually  described,  so  that  from  the  description 
and  a  knowledge  of  the  purpose  a  mechanician  could  easily  have 
made  the  invention,  yet  I  will  not  here  press  this  as  the  time  of 
the  invention,  but  will  show  the  time  when  the  circuits  and  mag- 
net were  actuaJly  made  and  experimentally  used. 

Dr.  Gale  proceeds — "  This  general  statement  of  the  means  to 
be  resorted  to,  now  embraced  in  what  is  called  the  *  recmmq 
moi/gnet^  to  render  practical  writing  or  printing  by  Telegraph 
through  long  distances,  was  shown  to  me  more  in  detail  carfy  wi 
^  spring  of  (he  year  1887  (eighteen  hundred  and  thirty-seven,) 
and  I  am  able  to  approximate  the  date  very  nearly  from  an  ac- 
cident that  occurred  to  me  in  falling  on  the  ice  formed  of  late 
snow  in  the  spring  of  that  year.  The  accident  happened  on  the 
occasion  of  removing  to  Prof.  Morse's  rooms  in  the  University 
some  pieces  of  apparatus  to  prepare  a  *  receiving  magnef  tempo- 
rarily." Dr.  Gde  proceeds  to  illustrate  the  invention  with  a 
diagram,  and  adds,  "  This  I  depose  and  say  was  the  plan  then 
and  there  revealed  and  shown  to  me  by  Prof.  Morse,  and  which, 
so  far  as  I  know,  has  constituted  an  essential  part  of  his  Electro- 
magnetic Telegraph  from  that  day  till  the  present  time." 

If  the  time  testified  to  had  been  unaccompanied  with  any 
further  evidence  than  that  it  was — "  early  m  the  spring  of  the  year 
1837" — a  doubt  might  still  exist  as  to  the  priority  of  the  two 
inventions,  since  April  1st,  1837 — the  time  when  Wheatstone's 
plan  was  shown  to  Prof.  Henry — might  come  within  the  mean- 
ing of  "  early  in  the  spring ;"  but  fortunately  a  circumstance 
is  casually  mentioned  by  Dr.  Gale,  in  his  narration,  which  has 
enabled  me  to  fix  the  date  conclusively.  He  says — "I  am  able 
to  approximate  the  date  very  nearly,  from  an  accident  that  oc- 
curred to  me  infaUing  on  the  ice  formed  of  late  snow  in  the  spring 
»of  that  year." 

Here,  then,  is  an  incident  which  suggests  a  clue  to  the  exact 
time ;  at  least,  to  a  time  sufficiently  remote  to  show  that  such  an 
event  must  have  happened  before  the  1st  of  ApriL    Supposing 
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it  to  be  the  latest  ice  formed  that  year,  upon  which  the  slipping 

took  place,  (which  is  by  no  means  certain,  for  it  is  possible  it 

might  have  been  on  earlier  ice,)  such  ice  could  not  be  formed 

unless  the  temperature  of  the  atmosphere  was  below  82**  of 

Fahrenheit.    Nor  could  there  be  ice  formed  from  snow  at  a 

freezing  temperature,  unless  there  were  snow  on  the  ground. 

There  must  be  a  coincidence  of  the  two  conditions — snow  on 

the  ground,  and  a  temperature  to  freeze  it.    To  ascertain  this 

point,  I  was  at  much  pains  to  find  a  record  of  the  temperature 

and  state  of  the  weather  in  the  city  of  New- York,  from  Febru- 

aiy  to  May  of  the  year  1837 ;  and,  after  much  research,  I  at 

length  found  such  a  record,  which  had  been  regularly  kept  by  a 

gentleman  of  the  highest  intelligence  and  character,  who  has 

for  years,^  without  the  intermission  of  a  day,  made  and  recorded 

his  observations  at  8,  A.  M.,  and  3,  P.  M.,  and  at  10,  P.  M., 

daily,  at  the  comer  of  Prince  and  Crosby  streets,  with  a  northern 

exposure,  and  within  musket-shot  distance  of  the  New- York 

City  University.    This  record,  so  far  as  it  bears  on  the  points 

in  question,  I  here  append : — 
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Daily  Record  of  the  Temperature^  and  State  of  the  Weather^ 
kept  at  the  corner  of  rrince  and  Crosby  Streets^  Northern 
Exposure,  New- York  City. 


1837. 
February. 
Mod.,     20... 


timpbraturb. 
8  a.m.  3  p.m.  10  p.m. 


Tue«.,  21 32i  37 


Wed.,  22 30   38 


ThuiB.,  23 m  34 

Fri.,   24 36  36 

Sat,   25 30  39 

Sund.,  26 30  37 

Mon.,  27 3H  41 

Taes.,  28 19  22 


March. 

Wed.,       I . . 

17 

27 

Thurs.,    2... 

...16 

23 

Fri.,        3... 

18 

26 

Sat.,    4 10 

Sand.,  5 22 

Mon.,   6 23 

Tuea.,   7 32 

Wed,   8 34 

Thurs.,  9 40 


STATB  OF    TKB  WXATHSV. 


28'>  409  949 . .  Somewhat  cloudy  till  10,  A.  M. ;  then  north- 
erly, clear  and  very  pleasant  for  seTeral 
hoars.  Evening,  cloudy,  and  after  10, 
rainy. 

34  . .  After  a  rainy  night,  a  cloudy,  disagreeable 
day ;  wind  moderate.  Baltimore  haibor 
clear  of  ice,  and  vessels  reach  Philadelphia 
without  the  assistance  of  steamboats. 

34^ . .  Somewhat  overeast  after  10  A.  M.,  bat  Tsiy 

Kleasant ;    wind  light.     On  Thursday,  P. 
[.,  a  great  snow  storm  at  Cleveland,  Ohio, 
Bafialo  and  Quebec;  snow  about  2  feet 
deep,  much  drifted  by  a  high  and  veiy  cold 
wind.     At  Quebec,  mercuiy  8o  below  0, 
daring  the  day  ;  wind  from  N.  £. 
34  .  .Snow  commenced  falling  at  6,  A.  M  ,  which, 
at  i  past  9,  A.  M.,  turned  to  rain,  which 
fell  heavily  for  several  hours.     After  3,  P. 
M.,  foggy  and  misty.     A.  M.,  wind  fresh 
31   . .  Mostly  cloudy  till  noon,  then  clear,  wind  fresh. 
31  .  .Clear  and  very  pleasant ;  wind  light. 
31   ..Clear  and  pleasant;  wind  moderate;  Hud- 
son open  to  Nyack,  about  25  miles. 
34  . .  Cloudy,  and  P.  M.,  rainy  ;  wind  light ;  about 

i  past  11,  P.  M.,  it  commenced  snowing. 
17^.. Snotced  last  ni^ht   about  2  inches,  modi 
drifted  by  a  high  wind  from  N.    To-da^, 
clear  and  windy  ;  somewhat  overcast  and 
windy,  P.  M. ;  a  cold  day. 
23  . .  Somewhat  cloudy ;  wind  light ;  (snow,  this 
day,  at  Philadelphia,  3  or  4  inches  deep,} 
none  here. 
20  . .  Mostly  clear,  A.  M. ;  mostly  cloudy,  P.  M.. 
and  in  the  evening,  light  snow ;  wind  light. 
14   . .  Light  snow  during  the  night,  about  \  inch 
deep  ;  after  9,  A.  M.,  clear  cold  morning. 
(At  Quebec,  on  Monday,  a  severe  enow 
storm  ;  snow  5  or  6  feet  deep,  on  a  level,  in 
the  woods.) 
17^.  .Clear,  calm,  and  very  cold.     Good  sleighing 
at  Philadelphia,  8  inches  deep ;  and  floating 
ice  in  the  river. 
26  . .  From  \  past  7  to  i  past  8,  A.  M.,  a  light  &11 
of   sntnjD ;     after    9,    mostly    clear    and 
pleasant. 

33  .  .Clear  and  pleasant.  (On  Saturday, snow  fell 
12  inches  deep  at  Savannah,  Ga. ;  deepest 
snow  known  for  37  years.) 

34  . .  Hazy  and  partly  cloudy ;  very  pleasant  day. 
40| .  .After  9,  A.  M.,  rainy,  and  in  the  evenings 

fresh  wind. 
37  ..A.M.,  foggy,  and  occasional  sprinkling'  of 
rain ;  after  4,  P.  M.,  rainy. 


22 
32 
34 


42 
40 

41 
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^°**'  8  a.m.  3  p.m.  10  p.m.  •tats  op  tki  wbatmbb. 


March. 

Frid.,     10 34<»    41'*    Se^* .. Clear  and  pleasant. 

Sat.,      11 33      41      34  . .  Clear  and  very  pleasant. 

Sun.,     12 31      41      36  .  .Somewhat  overcast,  and  P.  M.,  windy. 

Mon.,    13 37      60      50  ..Rainy,  and  P.  M.,  windy;  at  11,  P.M.,  a 

hard  rain. 

Tues.,    14 44      39^    32  .  .Mostly  clear  and  rather  windy. 

Wed.,  15 26  36  30  . .  Cloudy  till  9,  A.  M.,  then  most  clear.  Fresh- 
ets to  the  North  and  East,  by  the  heavy 
rains  af  Sunday  and  Monday. 

ThaTs.,  16 26      37      30  .  .Clear  and  pleasant ;  the  ice  in  the  Hudson 

moved,  opposite  New- York,  on  Monday,  bat 
remains  fast  below. 

Fri.,       17 31      44      36  ..Clear,  and  P.M.,  windy.    Hudson  open  to 

West  Point. 

Sat.,      18 41      4&      40  . .  Cloudy,  and  P.  M.,  rainy  till  evening ;   then 

windy. 

San.,     19 32      36      26  . .  Clear,  cold  and  windy. 

Mod.,    20 28      38      32  .  .Mostly  cloudy,  A.  M.,  and,  at  9,  a  flurry  of 

snow.     P.  M.,  clear,  windy. 

Tues.,    21 34      37      34  . .  Mostly  cloudy  and  windy,  and  after  5,  P.  M., 

very  rainy. 

Wed.,   22 36      34^    34  . .  Heavy  rain  and  high  wind  all  night ;  to-day, 

very  rainy  and  misty  ;  wind  fresh. 

Thars.,  23 34      37      36  .  .Rainy  ;  wind  moderate ;  a  steamboat,  this 

day,  made  her  way  through  the  ice  to  New- 
burg,  from  New- York. 

Fxi.,      24 36      46      39  .  .Somewhat  cloudy,  but  very  pleasant ;  wind 

light. 
Sat,      25 38      49      39  .  .Clear  and  very  pleasant;  fresheU  in  New- 
Jersey  from  heavy  rain  on  Tuesday  and 
Wednesday  last. 

Sand.,  26 41      48      39  .  .Clear  and  vezy  pleasant ;  Hodson  open  to 

Poughkeepsie. 
Mon.,    27 39      48      38  .  .Cloudy  till  10,  A.  M.,  and  early  in  the  morn- 
ing some  rain ;  afterwards  somewhat  hazy, 
but  very  pleasant. 

Toes.,    26 37      49      46  .  .Foggy  till  10,  A,  M. ;  afterwards  hazy  and 

somewhat    cloudy,    but    very    pleasant. 
About  9,  P.  M.,  a  shower,  with  some  thun- 
der and  lightninff. 
Wed.,    29 36      43      30  .  .Clear  and  cold,  rather  windy,  P.  M. ;  steam- 
boat reached  Hudson. 

Thun.,  30 28      40      36  .  .Mostly  clear  till  4,  P.  M.,  then  overcast. 

Fii,       31 37      40       36   .  .Cloudy,  and  P.  M.,  rainy  and  misty  ;    this 

April.  day  first  steamboat  reached  Albany. 

Sat.,         1 37      42      35  .  .Rain  till  0,  A.  M. ;   afterwards  clear   and 

pleasant. 

Sun.,        2 34      45      40^ . .  Clear  and  pleasant,  windy,  somewhat  cloudy. 

Moo.,       3 39      51       35     .Slight  rain  early,  A.  M. ;  afterwards  misty, 

clear  and  windy. 

Tues.,      4 35      33      32  ..Cloudy,  and  P.  M.,  flurry  of    snow;  wind 

light.  (Yesterday,  at  St.  Louis,  snow  17 
inches  deep.)  No  snow  whitened  the 
ground  in  New-Yoric. 

Wed.,       6 32      42      36  . .  Clear  and  pleasant. 

Thors.,     6 39      49      41   . .  Clear  and  very  pleasant. 

Fri ,  7 40      48      44  . .  Cloudy,  and,  after  5,  P.  M.,  rainy,  with  a  fresh 

wind. 
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IKT/.  SJl.U.  3p.m.   10  p.m.  8TATX  OF   THE  WXATSBS. 


April. 

Sat.,        8 470  470  41«»      '     The  lowest  temperature,  after  the  5t!i  of 

Sun.,       9 40i  47  41  April,  is  on  the  23d,  to  wit :  32^  degrees ; 

Mon.,     10 40  54  41  not  low  enough  to  form  ice,  and  without 

Tues.,    11 4H  59  43  tTuno  on  the  ground^  even  if  the  tempen- 

Wed.,    13 43  62  46  ture  had  been  lower.     On  the  4th  and  5th, 

Thun.,  13 46  54  43  the  thermometer  was  at  320,  but  no  snow 

Fri.,       14 47  53  46  was  on  the  ground. 

Sat.,       15 ...46  56  49 

Sun.,     16 44  51  49 

MoiM     17 46  66  49 

Tues.,    18 43  49  41 

Wed.,    19 42  65  43 

Thurs.,  20 43  56  43     ^ 

Fri.,      21 43  60  42 

Sat.,       22 40  49  42 

San.,      23 44  39  32^ 

Men,     24 34  48  41 

Oa  examination  of  this  record  of  temperature  and  the  weather, 
it  is  found  that  on  Sunday,  the  5th  of  March,  there  was  a  light 
&11  of  snow,  with  a  temperature  until  Monday  noon  the  6th, 
which  would  keep  it  from  thawing ;  but  that,  then,  it  must  have 
thawed  at  84°,  and  frozen  again  at  night,  so  that  on  Tuesday 
the  7th  the  two  conditions  of  snow  on  the  ground,  and  a  tem- 
perature to  form  it  into  ice  after  a  thaw,  coincided,  and  these 
conditions  do  not  meet  again  after  that  date.  The  temperature 
is  often  low  enough  afterwards  to  form  ice,  but  the  weather  has 
not  produced  the  snow  upon  the  ground  coincident  with  the 
temperature  for  that  purpose. 

On  the  20th  March  for  example,  there  was  a  flurry  of  snow, 
but  the  temperature  could  not  have  formed  it  into  ice  even  if  it 
were  more  than  a  flurry. 

No  snow  lay  on  the  ground  after  the  6th  of  March.  The 
conclusion,  therefore,  appears  to  me  irresistible,  that  the  time  of 
Dr.  Gale's  accident,  in  "slipping  on  ice,  formed  of  late  snow," 
must  have  been  on  Tuesday  the  7th  of  March,  or  if  not  at  that 
time,  it  must  have  been  even  earlier  in  the  season.  It  could  not 
possibly  have  been  later. 

Suppose,  then,  that  Prof.  Henry  was  shown  by  Prof.  Wheat- 
stone  a  device  identically  like  mine  on  the  1st  of  April,  1837, 
my  combined  circuits  and  receiving  magnet  were  made  and  used 
experimentally  preinbri^  to  that  date. 

But  grant  that  Prof.  Wheatstone's  device  of  combined  circuits 
was  identical  in  its  construction,  purpose,  and  results  with  mine 
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(which  is  not  true);  granting,  farther,  that  it  was  invented  pre* 
yioas  to  mine  (which,  also,  is  not  true) ;  it  is  perfectly  clear  that 
my  invention  could  not  be  the  result  of  a  knowledge  of  his. 
This  will  appear  from  the  fact  that  December,  1837,  is  the  date 
of  the  enrolmetit  of  Prof.  Wheatstone's  patent;  and  any  one  con- 
versant with  English  patent  law  will  readily  perceive,  that  his 
invention  coidd  not  have  been  published  previous  to  that  date 
without  nullifying  his  patent.  His  imparting  his  plan  to  Pro£ 
Henry  in  April,  1837,  was  at  this  risk ;  and  I  am  not  sure  that 
an  opponent  of  his  patent  might  not  have  used  Prof.  Henry's 
testimony  on  this  point  in  his  deposition  successfully  to  an* 
nul  it. 

THE  DESTRUCTION  OF  AN  IMPORTANT  PART  OP  THE  RECORD 

BY  FIRE. 

I  come  now  to  notice  an  important  item  of  testimony  beariug^ 
on  the  question,  "  Did  I,  or  did  I  not  derive  fh)m  Prof.  Henry 
the  scientific  knowledge  necessary  to  my  purposes  in  the  Tele- 
graph ?"  This  testimony  was  excluded  from  any  influence  in 
the  decision  of  the  Supreme  Court,  by  its  mysterious  destruc- 
tion by  fire. 

It  is  not  generally  known,  probably,  that  a  portion  of  the 
Becord,  in  this  case,  sent  up  from  the  Court  below,  was  thus 
mysteriously  destroyed  by  fire  in  the  office  of  the  Clerk  of  the 
Supreme  Court,  in  the  Capitol  at  Washington,  on  the  —  day  of 
April,  1852. 

Among  the  documents  thus  destroyed  was  the  original  sketch- 
book I  had  on  board  the  ship  SuUy^  in  1832,  in  which  were  some 
of  the  drawings  then  and  there  made  of  parts  of  the  Telegraph, 
especially  the  elaboration  of  the  characters  or  marks  for  record- 
ing, with  the  form  and  proportions  of  the  type,  &c.,  for  that 
pui-pose.  Also  a  bag  containing  some  of  the  type,  made  after 
the  pattern  there  delineated,  and  cast  in  the  latter  part  of  the 
year  1832.  Also  the  original  autographic  manuscript  lectures, 
1,  2,  3,  and  4,  of  Prof.  James  Freeman  Dana,  as  delivered  by 
him  before  the  New- York  Athenaeum,  in  1827.  Also  the 
original  electro-magnet  with  which  be  illustrated  the  nature  of 
the  elect3x>-magnet  in  these  lectures. 
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After  the  announcement  of  this  untoward  accident^  I  pre- 
sumed these  documents,  and  whatever  light  they  were  capable 
of  throwing  upon  the  truth  in  this  case,  were  irrecoverably  lost 
But  to  my  surprise  and  gratification,  I  have  lately  discovered 
[1858]  that  certified  copies  of  both  the  sketch-book  and  Prof. 
Dana's  lectures  were  taken  previous  to  the  transmission  of  the 
origTnals  to  Washington  :  The  copy  of  the  sketch-book,  certi- 
fied to  by  John  H.  Hanna,  Clerk  Circuit  Court,  Kentucky  Dis- 
trict, and  the  copy  of  the  lectitres  certified  to  by  George  S. 
Hilliard,  Esq.,  of  Boston,  Commissioner  before  whom  Mrs.  Dana's 
deposition  was  taken.  I  have,  therefore,  for  the  purposes  of 
correct  evidence,  virtually  the  original  documents  restored, 
and  shall  therefore  appeal  to  these  certified  copies  as  to  the 
originals. 

I  need  scarcely  remark,  that  any  advantage  my  cause  might 
have  derived  from  the  documents,  &c.,  destroyed,  was  in  conse- 
quence of  that  destruction  lost  to  me.  No  use  was  made,  or 
could  be  made  of  them,  before  the  Supreme  Court.  The  certi- 
fied copies  were  discovered  too  late  to  be  of  service  to  me  there. 
They  may  be  of  some  service  now. 

To  show  that  I  do  no  injustice  to  Prof.  Henry  in  denying  that 
I  derived  from  him  the  facts  and  scientific  principles  in  electro- 
magnetism  on  which  my  Telegraph  is  based,  I  quote  at  some 
length  from  these  manuscript  lectures  of  Prof.  Dana,  which,  as 
I  have  said,  toere  delivered  in  public^  and  in  my  hearing^  m  Iht  year 
1827. 

In  his  second  lecture.  Prof.  Dana  says,  **The  effect  of  the 
conjunctive  wire  in  impressing  the  magnetic  state  is  uniform  and 
constant,  and  we  can  infer  with  absolute  certainty  the  kind  of 
magnetism  which  will  be  exhibited  by  either  end  of  a  needle, 
by  reference  to  its  position  with  regard  to  the  wire.     We  are 
led  to  this  by  our  previous  knowledge  of  the  positions  assumed 
by  a  magnetic  needle  under  the  influence  of  the  wire.    Thus,  if 
the  electric  current  flow  from  the  right  hand  to  the  left,  and  the 
needle  to  be  magnetized  be  placed  over  the  wire,  the  end  point- 
ing from  us  will  acquire  the  austral  magnetism,  or  a  north 
polarity,  &c.    We  have  seen  that  the  pole  of  the  naagnetic 
needle,  over  which  the  positive  electricity  enters,  turns  to  the 
east,  but  the  pole  under  which  it  enters,  turns  to  the  west.     I£ 
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therefore,  a  needle  be  placed  between  two  conjunotive  wjl3!'es 
situated  in  the  same  vertical  plane,  and  transmitting  the  electric 
current  in  opposite  directions,  it  is  evident  that  both  will  con- 
spire to  produce  the  same  eflfect,  which  will,  consequently,  be 
much  more  considerable  than  that  produced  by  either  of  them 

alone;    but  a  wire    bent   in    this    form,     p v 

having  its  two  ends  connected  with  the     N ft—/ 

opposite  poles  of  the  Voltaic  instrument,  will  evidently  have 
the  electric  current  passing  in  opposite  directions  in  its 
upper  and  lower  portions,  and,  consequently,  it  will  pro- 
duce on  a  needle,  between  them,  an  effect  similar  to  that 
produced  by  the  two  wires.  Wires  thus  situated  produce  a 
more  prompt  development  of  magnetism  in  steel,  than  a  single 
wire  does,  because  both  tend  to  turn  the  same  kind  of  magnet- 
ism in  the  same  direction,  and  the  opposite  magnetisms  in  oppo- 
site directions,  and  hence  we  have  one  method  of  measuring  the 
action^of  a  battery  on  steel  bars.  Again,  two  parallel  wires, 
having  the  electric  current  moving  through  them,  in  the  same 
direction,  will,  evidently,  produce  a  greater  effect  on  a  steel  bar 
than  either  of  them  alone,  for  the  effect  of  the  whole  must  be 
greater  than  that  of  a  part. 

"  Where  several  conjunctive  wires  are  placed  together,  side  by 
side,  the  power  is  apparently  diminished  in  the  central  wires, 
and  concentrated  in  the  extreme  portions ;  the  magnetic  state  of 
the  latter  seems  to  be  augmented  by  induction  or  by  position. 

"  When  such  an  assemblage  of  wires  acts  on  the  magnetism 
of  a  piece  of  steel,  they  decompose  it,  and  each  individual  wire 
acts  with  most  force  on  the  magnetism  nearest  to  it.  Each  con- 
spires in  its  action  to  produce  the  same  effect  as  the  others ;  and 
hence,  in  addition  to  the  effects  of  currents  in  opposite  direc- 
tions, we  have  another  method  of  increasing  the  power  of  a  bat- 
tery in  magnetizing  needles.  We  shall  probably  render  steel 
strongly  magnetic,  if  we  combine  these  two  methods  of  increas- 
ing the  effect.  This  is  effected  hy  forming  the  conjunctive  wire  into 
a  spiral  around  the  steel  bar  to  he  magnetized;  for,  at  the  opposite 
extremities  of  any  diameter  of  this  spiral,  it  is  evident  that  the 
electric  current  moves  in  opposite  directions.  Suppose  the  spi- 
ral to  be  placed  horizontally,  E.  and  W.,  the  current  on  its  upper 
part  to  move  from  N.  to  S.,  it  will  at  its  lower  part  move  from 
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S.  to  N. ;  and  the  spiral  thus  gives  us  the  combined  influenoeof 
currents  in  opposite  directions.    Moreover,  the  different  coils  of 
the  spiral  are  nearly  at  right  angles  with  the  axis  of  the  inclvM 
har;  and  they  are  parallel  to  each  other.    Hence,  at  any  given 
portion  of  the  bar  the  effect  of  many  currents  passing  in  tlie 
Bame  direction  is  produced,  and  the  included  bar  becomes  strofnghj 
mastic;  and  a  spiral  placed  round  apiece  of  soft  iron  bentmb 
the  form  of  a  horse-shoe  magnet,  renders  it  strongly  and  powerfuOy 
magnetic    when    the    electric    current    is    passing    through   iC 
*        *        *        *        The  opposite  sides  of  a  conjunctive  wire 
exhibit  the  opposite  magnetisms ;  and  we  have  seen  that^  by 
placing  the  wires  parallel  to  each  other,  and  connecting  them 
with  a  battery  so  that  they  may  transmit  the  current  in  the 
same  direction,  that  the  magnetisms  seem  to  be  concentrated  in 
the  extreme  wires,  ahd  that  we  can  thus  separate  them  in  a  de- 
gree from  each  other.    Now,  when  we  consider  that  the  direc. 
tion  of  the  magnetic  power  is  at  right  angles  to  the  conjunctive 
wire,  it  is  evident  that  in  a  helix  this  direction  must  nearly  co- 
incide with  that  of  the  axis  of  the  helix,  and  the  one  kind  of 
magnetism  be  found  concentrated  at  one  extremity,  and  the 
other  kind  at  the  opposite  end.        *  *  »  * 

Iron  filings  adhering  to  dissimilarly  electro-magnetic  wires,  repel 
each  other ;  and  to  similarly  electro-magnetic  wires,  attract  each 
other. 

"  In  the  course  of  our  reasoning,  by  which  we  were  led  fi-om 
step  to  step  to  the  adoption  of  a  spiral  or  helix  in  powerfully 
developing  magnetism  in  bars,  we  inferred  that  two  or  more 
parallel  and  similarly  electro-magnetic  wires  acted  with  greater 
energy  than  one,  and  that  the  magnetisms  were  accumulated  in 
the  extreme  wires  by  a  species  of  induction  between  them  all. 
A  ribbon  of  metal  substituted  for  these  wires  exerts  a  stronger 
influence  on  the  needle  at  its  edges  than  at  its  sides,  for  a  similar 
reason.     So,  also,  if  a  series  of  concentric  tvires  be  used,  and  the 
electric  current  sent  through  them  in  the  same  direction,  we  in- 
fer that  they  will  have  the  power  of  the  corresponding  sides  of 
the  different  rings  concentrated  and  accumulated  in  their  com- 
mon centre,  and  will,  on  the  same  side  of  their  centre,  act  as 
parallel  similarly  electro-magnetic  wires.    Aflat  spiral  or  voluk^ 
having  two  ends  connected  with  the  opposite  poles  of  a  bat- 
tery, will  correctly  represent  concentric  rings  under  the  condi- 
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tion  we  have  proposed ;  and  the  great  quantity  of  iron  filings 
which  such  a  spiral  or  volute  takes  up,  and  the  accumulation  of 
them  in  the  centre,  fuUj  evinces  the  concentration  of  power 
there,  and  the  correctness  of  the  reasoning  bj  which  we  have 
been  led  to  this  modification  of  the  conjunctive  wire." 

These  extracts  from  Prof.  Dana's  lectures,  demonstrate  seve- 
ral important  &cts. 

First. — Prof.  Henry  gives  in  his  deposition  the  time  of  his 
first  acquaintance  with  the  science  of  electro-magnetism ;  and  it 
will  be  seen  that  it  was  subsequent  to  the  delivery  of  these  lec- 
tures of  Professor  Dana.  He  says — "  I  commei^sed  the  study  of 
electro-magnetism  in  1827."  What  time  in  this  year  does  not 
appear;  but,  as  Prof.  Dana's  lectures  were  given  in  January  and 
February,  ( and  he  died  in  April  of  that  year,)  Prof.  Henry 
could  scarcely  have  made  much  progress  in  his  studies  at  the 
time  these  lectures  were  delivered ;  consequently,  whatever  of 
information  respecting  the  science  of  electro-magnetism  is  con- 
tained in  these  lectures,  could  not  possibly  have  reached  me  first 
through  Prof.  Henry.  They  first  came  to  my  knowledge  through 
Prof.  Dana,  whose  lectures  I  attended  in  1827. 

Second. — ^I  learned  from  Pro£  Dana,  in  1827,  the  elementary 
facts  that  lie  at  the  basis  of  the  electro-magnet,  to  wit : — 

a  The  effect  of  a  singk  straight  conjunctive  wire 
in  producing  magnetism.    (Oersted's  discovery.) 

/^  >v  X  The  effect  of  a  conjunctive  wire,  bent  into  the 
I  b.  v-/  form  of  a  ring,  for  the  purpose  of  increasing 
Vy^^^      y/^^\      the  magnetism.     (Schweigger's  experiment.) 

^^■-.-:t4^L.ujo<r».       ^^®  effect  of  a  series  of  these  conjunctive 

/TlfAQ^  wire  rings,  forming  a  spiral,  for  the  same 

y  VJUUUUUUL/  y    purpose  of   increasing  still    further   the 

magnetism.    (Arago's  experiment,  at  the  suggestion  of  Am- 
pere.) 

The  effect  of  s^Jlat  spiral  or  volute,  the  conjunc- 
tive wire  superposed  upon  itself,  for  still  further 
increasing  the  magnetism.  Schweigger  discov- 
ered the  principle  of  this  modification,  and  em- 
bodied it  in  his  multiplier,  while  Dana  applied 
it  to  the  magnetizing  of  iron  filings  in  demon- 
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strating  its  magnetic  power,  and  suggested  it  for  the  electro- 
magnet. 

Third.— I  learned  from  Prof.  Dana,  in  1827,  the  rationale  of 
the  electro-magnet^  which  latter  was  exhibited  in  action.  I  wit- 
nessed the  eifects  of  the  conjunctive  wire  in  the  different  fonns 
described  by  him  in  his  lectures,  as  a,  b,  c,  d,  and  exhibited  to 
his  audience.  The  electro-magnet  was  put  in  action  by  an 
intensity  battery  ;  it  was  made  to  sustain  the  weight  of  its  arma- 
ture, when  the  conjunctive  wire  was  connected  with  the  poles 
of  the  battery  or  the  circuit  was  closed;  and  it  was  made  "to 
drop  its  load"  upon  opening  the  circuit. 

These,  with  many  other  principles  of  electro-magnetism, 
were  all  illustrated  experimentally,  to  his  audience.  These  be- 
ing facts,  to  whom  do  I  owe  the  first  knowledge  which  I  obtained 
of  the  science  of  electro-magnetism,  bearing  upon  the  practical 
development  of  the  Telegraph  ?  Prof.  Dana  had  publicly  demon- 
strated, in  my  hearing,  and  to  my  sight,  all  thejacts  necessary  to 
be  known  respecting  the  ekctro-magnetj  so  far  as  it  has  any  relation 
to  the  Telegraph,  before  Prof.  Henry  had  made  any  experiments 
whatever  in  the  science  of  electro-magnetism.  Prof.  Henry 
made  no  subsequent  improvement  in  the  electro-magnet,  no 
additions  to  the  volute  modification  of  the  conjunctive  unres^  in- 
vented by  Schweigger,  and  exhibited  by  Prof.  Dana,  that  have 
any  bearing  whatever  on  the  Telegraph. 

The  volute  modificatioji  of  the  helix,  to  show  the  concentration 
of  magnetism  at  its  centre,  adapted  to  the  electro-magnet,  the 
modification  since  universally  adopted  "in  the  construction 
of  the  ekciro-magnety  is  justly  due,  I  think,  to  the  inventive 
mind  of  Prof.  James  Freeman  Dana.  Death,  in  striking  him 
down  at  the  threshold  of  his  fame,  not  only  extinguished  a 
brilliant  light  in  science,  one  which  gave  the  highest  promise  of 
future  distinction,  but  by  the  suddenness  of  the  stroke,  put  to 
peril  the  just  credit  due  to  him  for  discoveries  he  had  already 
made.  Dana  had  not  only  mastered  all  of  the  science  of  elec- 
tro-magnetism  then  given  to  the  world — a  science  in  which  he 
was  an  enthusiast ;  but,  standing  on  the  confines  that  separate 
the  known  from  the  unknown,  was,  at  the  time  of  his  decease, 
preparing  for  new  explorations  and  new  discoveries.  I  could 
not  mention  his  name,  in  this  connection,  without  at  least  ren- 
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dering  this  slight  but  inadequate  homage,  to  one  of  the  most 
liberal  of  men,  and  amiable  of  friends,  as  well  as  promising 
philosophers  of  his  age. 

It  must  be  obvious,  I  think,  that  the  question,  Who  first  ap- 
plied thd  volicte  modification  of  the  conjunctive  wire  directly  to  the 
bar  of  soft  iron  ?  is  one  altogether  immaterial  in  determining 
any  claim  of  mine.  It  lies  entirely  outside  of  my  invention. 
The  electro-magnet  and  its  armature,  as  it  exists  at  this  day,  was 
an  instrument  complete  and  in  common  use  when  I  required  its 
aid,  and  applied  it,  with  adjusting  adaptations  of  my  own,  to 
effect  my  novel  purpose ;  but  as  an  instrument  per  se,  it  is  one 
to  which  I  have  never  laid  any  claim  whatever. 

The  credit,  therefore,  of  the  paternity  of  the  electro-magnet  is 
not  mine,  nor  any  improvement  of  it,  per  se]  as  now  employed  in 
the  Telegraph.  Dana,  in  1827,  publicly  exhibited  the  electro- 
magnet, with  its  spiral  conjunctive  wire.  He  also  exhibited,  at 
the  same  time,  and  directly  in  the  same  connection  with  the 
electro-magnet,  the  "  flat  spiral,"  or  "  volute  modification  of  the 
conjunctive  wire ;"  showing  its  increased  power  over  the  single 
spiral,  demonstrating  this  effect  with  iron  filings,  and  directly 
suggesting  its  application  to  the  soft-iron  horse-shoe  bar.  It 
surely  did  not  require  the  actual  putting  of  the  iron  bar  in 
the  place  of  the  iron  filings,  demonstrably  to  verify  his  sugges^ 
tion. 

I  have  now,  I  think,  satisfactorily  shown  that  I  could  not 
have  received  any  aid  from  Prof.  Henry :  1st,  directly  from  per- 
sonal  interview  or  correspondence;  nor,  2d,  indirectly  through 
others;  nor,  3d,  from  his  ^^pvblished  researches f^  and- conse- 
quently, the  impression  that  I  derived  any  aid  from  him  in  the 
elaboration  of  my  Telegraph,  is  utterly  fallacious.    • 

PBOF.   KENRY'S  complaint  AGAINST  ME   ON    ACCOUNT   OF   MR- 

vail's  book. 

Having  disposed  of  the  essential  scientific  and  historical 
questions  at  issue  in  the  deposition,  there  is  a  special  complaint 
of  a  more  personal  bearing,  preferred  by  Prof  Henry  against 
me,  in  connection  with  Mr.  Alfred  Vail's  work,  entitled  "  The 
American  Electro-magnetic  Telegraph,"  which  is  made  a  promi- 
nent ground  of  censure  upon  me,  not  only  in  the  deposition 
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but  it  seems  elsewhere,  a  complaint  which,  therefore,  demands 
my  attention,  and  a  full  exposure. 

No  correspondence  occurred  between  Prof.  Henry  and  myaelf 
from  the  year  1844  to  the  year  1846.  The  Telegraph  at  this 
latter  period  was  a  successfully  established  fact,  and  had  become 
incorporated  among  the  necessary  institutions  of  the  country. 

It  will  be  perceived,  by  the  correspondence  up  to  this  time, 
that  our  relations  were  of  the  most  friendly  character.  But  in 
the  year  1845  an  event  occurred  which  suddenly  changed  theii 
entire  aspect  Whether  the  event  alluded  to  was  of  a  kind 
justly  to  disturb  these  friendly  relatjpns,  the  sequel  will  show. 

Mr.  Alfred  Vail,  the  son  of  Judge  Vail,  of  Morristown,  New- 
Jersey,  and  brother  of  the  present  (1868)  Member  of  Congress, 
from  New-Jersey,  thb  Hon.  George  Vail,  was  a  student  in  the 
New- York  City  University  in  1837.    Being  a  young  man  of 
great  ingenuity,  and  having  heard  of  my  invention,  he  was 
naturally    desirous   of   seeing  it  as  it   then   existed  in  my 
rooms  in  the  University.     In  the  simimer  of  that  year  he 
came  to  my  rooms,  and  I  explained  it  to  him,  and  from  that 
moment  to  the  present,  he  has  taken  the  deepest  interest  in  the 
Telegraph,      Finding  that   I    was  unable  to   command  the 
means  to  bring  my  invention  properly  before    the    public, 
and  believing  that  he  could  command  those  means  through 
his  father  and  brother,  he  expressed  this  belief  to  me,  and 
I  at  once  made  such  an  arrangement  with  him  as  to  secure 
the    pecuniary  means  and  the  skill  of  these  gentlemen.     It 
is  to  their  joint  liberality,  but  especially  to  the  attention  and 
skill,  and  faith  in  the  final  success  of  the  enterprise  maintained 
by  Mr.  Alfred  Vail,  that  is  due  the  success  of  my  endeavors  to 
bring  the  Telegraph  at  that  time  creditably  before  the  public. 
He  was  with  me,  assisting  me  in  its  construction,  in  its  first  ex- 
hibitions to  the  New- York  public,  in  1837 ;  to  the  Franklin 
Institute,  in  Philadelphia,  and  to  Congress,  in  1838 ;  and  from 
his  peculiar  experience  in  all  that  relates  to  the  invention,  was 
appointed  one  of  my  Assistant  Superintendents,  on  the  passage 
of  the  Telegraph  Bill  in  1843.   On  my  visit  to  Europe,  in  1838, 
I  learned  that  electric  telegraphs,  of  various  kinds,  had  been 
projected  and  abandoned  as  impracticable,  at  various  times,  from 
the  time  of  Eeiser,  1794.    The  thought  occurred  to  me  to 
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searcli  the  records  of  science  for  these  yarious  projects  as  mate- 
rials to  be  arranged  at  some  future  time,  for  a  History  of  the 
Bise  and  Progress  of  Electric  Telegraphs.    With  the  aid  of  a 
Bcientific  friend  in  Paris,  M.  Amjot,  I  made  this  search  at  the 
library  of  the  Academy  of  Sciences,  and  made  notes  of  several, 
to  wit :  Eeizer's,  1794 ;  Dr.  Salva's,  1798 ;  Soemmerring's,  1809 ; 
Schilling's,    1838;   SteinheiVs,    1837;    Masson's,    1837;    and 
Amyot's  suggestion,  1888.    Hough  notices  of  these  I  brought 
home.    I  found  no  time,  however,  from  the  pressure  of  cares 
which  devolved  upon  me,  to  arrange  these  materials.    Mr.  Vail 
manifested  a  strong  desire  to  publish  a  work  on  the  Telegraph, 
and  under  these  circumstances  I  gave  these  few  materials  into 
his  hands,  to  arrange,  to  add  to,  or  reject^  as  he  thought  proper. 
It  was  not  my  work.    Nor  did  I  ever  assuftie  any  responsibility 
for  its  matter,  or  manner  of  arrangement.    Thus  much  for  the 
work  of  Mr.  Alfred  Vail,  on  the  American  Electro-magnetic 
Telegraph,  which  was  published  also  at  his  own  expense  and 
risk,  and  while  I  was  absent  in  Europe,  in  1846. 

Soon  after  my  return  to  the  United  States,  in  1845,  I  learned 
casually,  in  New- York,  from  some  friends,  that  Prof.  Henry  had 
expressed  some  dissatisfaction  towards  me,  in  consequence  of 
the  publication  of  Mr.  VaiVs  book.     Of  the  precise  nature  of  his 
complaints  I  had  no  idea,  coming  to  me  as  they  did,  at  second 
hand,  and  with  the  vagueness  consequent  on  passing  through  an 
indirect  channel.  My  first  impression,  as  well  as  expression,  was, 
"There  is  some  mistake  in  this.    Prof.  Henry  and  myself  are 
on  such  terms,  that  he  would  not  fail  to  let  me  know  the  whole 
matter  directly  from  himself,  if  there  existed  really  any  serious 
dissatisfaction."     But  being  about  to  visit  Washington,  I  took 
the  earliest  opportunity  on  my  arrival  there,  in  July,  1846,  to 
question  Mr.  Vail  on  the  subject,  asking  him  what  foundation 
in  his  work  (which  I  had  not  then  even  examined)  there  could 
be  for  any  complaint  from  Prof.  Henry.     He  seemed  wholly  at 
a  loss  to  account  for  the  complaint,  which  he  also  had  heard.    I 
suggested  to  him  that  he  ought,  as  the  author  of  the  work,  and 
as  an  act  of  courtesy,  at  least,  to  write  at  once  to  Prof.  Henry 
and  have  an  explanation.    With  Dr.  Gale  in  company,  we  sat 
down  in  the  telegraph  office  to  examine  Mr.  Vail's  work,  to 
discover  the  cause  of  the  grievance ;  and  as  we  could  only  con- 
jecture, we  presumed  the  difficulty  was  in  some  omission  by  Mr- 
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Vail  of  some  of  Prof.  Henry's  electro-magnetic  experiments, 
when  giving  the  history  of  electro-magnetism  at  page  135  of 
his  book.  At  the  moment,  Mr.  Vail  had  charge  of  the  tele- 
graphic instrument,  and  was  engaged  in  receiving  from  and 
sending  despatches  to  Baltimore;  he  complained  also  of  not 
feeling  very  well.  He  turned  to  me  and  said  to  this  eflfect— "I 
wish  you  would  have  the  goodness  to  draft  a  letter  to  Professor 
Henry  for  me.  You  know  what  I  would  say."  To  oblige  Mr. 
Vail,  as  well  as  to  expedite,  what  I  had  much  at  heart,  such  an 
explanation  as  would  satisfy  Prof.  Henry  that  there  had  been 
no  intentional  slight,  either  on  my  own  or  Mr.  Vail's  part,  I  put 
Mr.  VaiFs  sentiments,  which  he  had  just  expressed,  into  letter 
ibrm,  hastily  on  the  spot,  and  gave  it  to  him  to  revise.  He  did 
so;  he  approved,  and,  as  he  afterwards  told  me,  he  copied, 
signed,  and  sent  it.  These  are  the  simple  facts  in  relation  to 
what  Prof  Henry  says  in  his  deposition  of  the  letter  "  copied 
and  signed  by  Mr.  Vail,  but  written  by  Mr.  Morse,  as  the  latter 
afterwards  informed  me."  I  subjoin  a  copy  of  the  letter  deemed 
so  oflfensive  by  Prof.  Henry  as  to  be  treated  with  contempt  It 
is  as  follows; — 

Washington  City,  D.  C,  July  (22,)  1846. 

Dear  Sir: — I  have  learned  within  a  few  days,  from  two 
different  sources,  that  you  had  made  the  observation  that,  in  my 
late  work  on  the  Electro-magnetic  Telegraph,  I  had  not  done 
you  justice.  I  beg  you  to  believe  that  if  such  is  the  case,  it  has 
been  wholly  undesigned,  and  I  am  not  now  conscious  wherein  I 
have  offenaed,  whether  by  act  of  omission  or  commission.  It  has 
been  suggested  by  Dr.  Gale,  on  looking  over  the  work  with  the 
view  of  discovering  the  cause,  that  it  might  be  in  that  part  of  it 
in  which  I  speak  of  magneto-electricity,  page  135,  and  onward. 
While  engaged  on  this  part  of  the  subject,  I  not  only  thought 
of  you,  but  made  many  inquiries  for  your  labors,  and  requested, 
through  a  friend,  that  I  might  be  furnished  from  yourself  with  an 
account  of  them ;  but  I  was  so  unfortunate  as  never  to  hear  from 
ou,  nor  to  have  found  them  in  print.  I  am  not  only  willing, 
ut  most  desirous  to  have  anything  on  the  subject  you  may 
be  willing  to  communicate,  for  I  consider  you  as  standing  at  the 
head  here  of  this  branch  of  science,  and  I  wish  that  ample  jus- 
tice may  be  done  to  your  labors,  not  only  on  your  own  ac- 
count, but  on  that  of  the  country  which  also  derives  honor  from 
them.  I  am  making  preparations  for  another  edition,  and  be 
assured  I  shall  feel  it  to  be  a  great  favor  to  have  errors  of  omia- 
flion  or  commission  pointed  out  and  corrected.    I  ought  also  to 
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say,  in  justice  to  Prof.  Morse,  to  whom  I  learA  you  attribute  the 
blame,  (on  the  supposition  that  he  revised  my  labors,)  that  my 
book  was  published  while  he  was  absent  in  Europe,  and  that 
this  part  was  not  seen  by  him  until  it  was  in  print 

KespeotfuUy,  Sir, 

Your  obedient  servant, 

ALFKED  VAIL. 

To  Prof.  Hekry,  Princeton^ 

The  fate  of  this  letter  is  told  by  Prof.  Henry  himself,  in  his 
deposition.  **  To  the  letter  I  did  not  think  fit  to  make  any 
reply."  Of  this  determination,  however,  I  then  knew  nothing ; 
and  as  I  heard  nothing  through  Mr.  Vail  of  the  grievance  of 
Professor  Henry  from  July  to  October ;  and  then  hearing  again, 
through  a  fresh  channel,  that  this  grievance  still  existed,  I  de- 
termined to  know  the  length  and  breadth  of  it,  by  writing  to 
Prof.  Henry  myself.  Consequently,  the  following  letter  was 
written  and  sent,  and  received.  It  is  referred  to  by  Professor 
Henry  in  his  deposition,  when  he  says — "  I  afterwards  received 
a  letter  from  Mr.  Morse,  in  his  own  name,  on  the  same  subject ; 
to  which  I  gave  a  verbal  reply  in  January,  1847,  in  Wash- 
ington.'' 

Washington,  Oct.  17^,  18i6.    " 

My  Dear  Sir  : — Some  months  ago  I  learned,  with  much  sur- 
prise and  regret,  that  some  dissatisraction  rested  in  your  mind 
m  regard  to  me.    The  person  who  first  informed  me  was  Dr. 
Gale,  and  more  recently,  our  mutual  friend,  Prof.  EUet.    He 
informed  me,  in  substance,  that  you  felt  aggrieved,  considering 
that  I  had  not  done  you  justice  in  my  account  of  the  Magnetic 
Telegraph.     I  expressed  my  astonishment,  and  searched  my 
memory  to  know  how,  or  where,  or  when,  I  could  have  done 
you  the  alleged  injustice,  conscious,  as  I  was  and  am,  that  no 
man  in  the  country  held  a  higher  place,  in  my  respect  and  af- 
fection, than  yourself.    Dr.  Gale  suggested  it  might  be  in  the 
work  of  Mr.  Vail,  my  assistant.    Prof.  EUet  also  stated,  that 
you  considered  me  responsible  for  the  statements  and  conduct 
of  that  work.    I  immediately  took  up  the  work,  and,  eagerly, 
turned  over  its  pages  in  search  of  the  injustice,  on  my  part, 
which,  if  anywhere,  must  be  found  in  the  Congressional  reports, 
and  also  to  ascertain  if  injustice  had  been  done  anywhere  by 
Mr.  Vail.     I  could  only  conjecture,  and  presumed  that  it  might 
possibly  be  in  the  account  which  Mr.  Vail  has  given  of  mag- 
neto-electricity, page  135,  and  onward.    If  here  there  has  been 
any  omission  of  your  name  and  discoveries,  I  am  confident  that 
a  plain  statement  of  the  position  I  hold  to  Mr.  Vail's  work  will 
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at  least  exonerate  me  from  blame ;  and  I  am  also  sure,  from  the 
high  consideration  in  which  I  know  that  jou  and  your  labon 
are  held  by  Mr.  Yail,  that  no  intentional  omission  was  made  on 
his  part.  In  regard  to  the  work  in  question,  I  had  long  de- 
sired to  have  the  history  of  electric  telegraphs  collected  and 
Eublished,  that  justice  might  be  done  to  foreign  sayans,  who 
ad  conceived  plans  of  telegraphs,  as  well  as  to  myself.  I  had 
collected  accounts  of  several  of  the  projects  devised  in  Europe, 
and  hoped  to  have  the  leisure  to  put  them  in  form  for  publica- 
tion myself,  but  my  other  absorbing  duties  prevented,  and  Mr. 
Vail,  being  desirous  of  preparing  such  a  work,  I  gave  him  my 
materials,  which  consisted  solely  of  the  plans  of  different  Eu- 
ropean electric  telegraphs,  to  which  materials  he  made  many 
additions  from  his  own  researches,  and  to  him  was  consignea 
all  the  labor,  and  all  the  responsibility  of  their  preparation , 
and  the  credit  and  profit  which  might  arise  from  the  work. 
Just  before  I  left  for  Europe,  in  the  autumn  of  1845, 1  read 
over,  at  Mr.  VaiFs  request,  for  correction  and  comparison  with 
the  plates,  the  manuscript  of  a  small  portion  of  this  work,  con- 
sisting only  of  the  plans  and  descriptions  of  my  own  Telegraph. 
The  work  was  completed  and  published  by  Mr.  Vail  while  I 
was  absent,  and  for  his  own  benefit.  You  will  see  by  this  state- 
ment what  share  I  could  have  had  in  any  omissions  of  Mr. 
Vail. 

So  soon  as  I  returned  to  Washington  in  July  last,  I  apprised 
Mr.  Vail  of  what  I  had  heard  in  regard  to  your  feelings,  and  he 
also  expressed  his  surprise  and  regret  that  anything  should  have 
occurred,  even  by  accident,  which  should  have  given  you  pain, 
and  I  immediately  suggested  the  propriety  of  his  writing  to  yon, 
to  disabuse  you  of  any  unfavorable  impression  his  omission  may 
have  occasioned  in  your  mind.  At  his  request,  I  prepared  the 
letter  dated  about  22nd  of  July,  which  he  informs  me,  he  copi- 
ed and  sent  you.  To  this  letter  he  says  you  have  not  replied ;  I 
suppose,  nevertheless,  that  it  would  exonerate  him,  and  myself 
certainly,  from  any  blame  which  a  misapprehension  of  my  agency 
in  the  work  may  have  produced.  On  Tuesdav  last,  the  day  before 
I  left  New- York,  however,  I  accidentally  fell  in  with  Mr.  George 
Prosch,  who  had  recently  (he  told  me)  received  your  kind  hospi- 
talities. Mr.  Prosch  gave  me  to  understand  that  you  had  spoken  of 
me  (how  lately  I  don't  know)  in  terms  which  implied  that  you 
still  felt  much  hurt  at  something  I  had  done  or  had  not  done.  But 
I  could  not  learn  what  it  was,  nor  have  I  any  clue  to  the  cause 
of  your  altered  feelings  towards  me.  Now,  my  dear  sir,  I  can- 
not believe  you  capable  of  doing  another  the  injustice  to  enter- 
tain suspicions  of  him,  without  giving  him  some  opportunity  to 
exculpate  himself  If  I  have  ^ven  you  any  cause  to  feel  ag- 
grieved, I  beg  you  to  tell  me  of  it  in  all  frankness,  and  then  if  I 
do  not  satisfy  you  that  you  have  had  groundless  suspicions,  you 
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will  have  a  right  to  feel  aggrieved.  If  I  have  done  you  any 
wrong,  I  will  make  you  ample  amends.  I  am  certainly  uncon- 
scious of  ever  doing  you  the  slightest  injustice,  in  thought,  word 
or  deed ;  on  the  contrary,  I  am  conscious  of  entertaining  only 
tKemost  exalted  opinion  of  your  genius  and  labors,  and  of  hav- 
ing on  all  occasions,  where  your  name  was  mentioned,  or  when 
I  had  occasion  to  speak  of  you,  thus  expressed  my  feelings  of 
respect  and  affection ;  and  m  view  of  all  this,  I  confess  that  I 
feel  unfeigned  mortification  to  learn,  not  from  one,  but  from 
several  sources,  that  you  should  have  any  misapprehension  on 
the  subject.  I  can  truly  say,  that  if  I  had  heard  that  my  own 
brother  was  thus  entertaining  such  unfounded  suspicions  of  me, 
in  regard  to  himself,  I  could  not  feel  more  surprise  or  more 
grief  I  trust  I  need  not  say  more,  and  that  you  will  let  me 
know  from  yourself,  and  not  through  others,  the  nature  and  ex- 
tent of  my  supposed  offending,  so  that  if  I  have  indeed  unwit- 
tingly offendea,  I  may  make  amends ;  and  if  I  have  not,  that 
yoa  may  be  satisfied  that  your  suspicions  are  groundless. 

With  sincere  respect, 

Your  obedient  servant, 
2r>  Prof.  Joseph  Henry,  Princeton.  S.  F.  B.  MORSE. 

Is  it  not  true,  as  I  stated  in  the  beginning,  that  Prof.  Henry 
has  given  his  deposition  "  not  in  ignorance  of  facts  which  make  his 
statements  incorrect  ^^  He  states  that  he  ^* presumed  thepnilication 
of  Mr.  VaiCs  work  was  authorized  by  ttic,"  yet  he  knew  that  it  was 
not  authorized  by  me.  Was  he  not  informed  of  this  fact  in 
this  letter  of  Oct.,  1846  ?  It  is  not  for  me  to  explain  the  cause 
of  bis  disbelief  of  my  statement  in  this  letter.  He  knew 
these  facts  in  1846;  he  deposes,  in  184d,  as  if  he  were  in 
utter  ignorance  of  them. 

Besides  the  "  verbal  reply"  to  this  letter,  which  Prof  Hepry 
says  he  gave  in  January,  1847,  he  also  wrote  the  following,  a 
few  days  after  its  receipt: — 

Princeton,  Oct.  23d,  1846. 

My  dsar  Sib  : — Your  letter  of  the  17th  was  received  two 
days  ago,  but  as  we  are  now  in  the  midst  of  our  quarterly  ex* 
amination,  and  I  have  nearly  70  examination  papers  to  read 
and  classify  within  the  next  five  or  six  days,  I  snail  be  obliged 
to  defer  my  answer  in  full  until  next  week. 

In  the  mean  time)  I  remain, 

Respectfully  yours,  &c., 

(Signed)  JOSEPH  HENRY. 

S.  F-  B.  Morse,  LL.  D., 

Professor^  &c. 
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The  written  "  answer  in  full"  was  not  given ;  but  Prof.  Hen- 
ry's version  of  the  verbal  one  in  January,  1847,  I  will  now 
examine. 

THE  TWO  INTERVIEWS — THE  INTERVIEW  OF  1847. 

Among  the  other  matters  deposed  to  on  oath  by  Prof.  Henry, 
he  relates  the  incidents  of  two  interviews,  both  of  which  I 
sought,  and  held  with  him,  at  two  several  times ;  one  in  Dec, 
1846,  (he  says  January,  1847,)  and  the  other  about  the  begin- 
ning of  1848,  in  Washington ;  the  first,  for  an  understanding  of 
the  nature,  and  an  explanation  of  the  difficulties  that  had 
arisen  in  regard  to  Mr.  VaiFs  book;  and  the  other,  more 
especially  for  the  purpose  of  learning,  direct  fix>m  Prof.  Henry 
himself,  what  were  his  precise  claims  to  any  discovery  bearing 
upon,  or  seeming  to  interfere  with  my  claims  to  any  part  of 
my  telegraphic  invention: 

Since  Prof.  Henry  has  thought  it  important  to  introduce  the 
incidents  of  these  interviews  into  his  testimony,  whether  they 
are  really  important  or  not,  it  becomes  quite  as  important  that 
his  statements,  or  rather,  I  must  say,  his  misstatements^  (without 
imputing  motive  or  cause,)  should  be  corrected,  lest  they  un- 
justly prejudice  my  position. 

After  the  middle  of  Dec,  1846,  both  Prof.  Henry  and  my- 
self being  in  Washington,  I  immediately  sought  him,  and  the 
first  interview  alluded  to  was  held.  I  then  learned,  directly 
from  him,  that  the  cause  of  his  dissatisfaction  was  the  omission, 
by  Mr.  Vail,  in  his  work  entitled  "  The  Electro-magnetic 
Telegraph,"  of  all  other  mention  of  his  (Prof.  Henry's)  labors 
and  discoveries  than  the  fact,  that  "Prof.  Mohl  and  himself  had 
made  powerful  electro-magnetic  magnets." 

From  the  deep  feeling  manifested  by  Prof.  Henry  on  this 
point,  I  was  under  the  belief  that  there  must  have  been  some 
"  great  oversight  on  the  part  of  Mr.  Vail  in  making  such  a  state- 
ment. I  then  explained  my  position  in  regard  to  Vail's  book, 
stating  distinctly  what  I  had  previously  written  him  in  October, 
repeating  the  substance  of  that  letter,  and  especially  stating 
that  if  Mr.  Vail  had  omitted  mention  of  his  researches,  I  knew 
it  must  be  unintentional,  for  that  Mr.  Vail  had  informed  me^ 
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that  so  desirous  was  he  to  have  some  account  of  Prof.  Henry's 
labors,  that  he  had  applied  to  him  through  a  friend,  previous  to 
the  pubhcation  of  his  work,  to  write  that  part  of  his  work  re- 
lating to  electro-magnetism,  for  the  express  purpose  of  being 
correct  on  that  point;  and  that  should  another  edition  be  pub- 
lished, I  had  no  doubt  that  Mr.  Vail  would  most  gladly  embrace 
the  opportunity  of  doing  him  justice,  and  would  insert  any 
statement  he  might  wish.    The  reply  to  this,  on  the  part  of 
Pro£  Henry,  I  cannot  forget,  and,  I  own,  it  struck  me  with  a 
sad  surprise.    He  seemed  quite  excited,  and  broke  out  violently 
against  Mr.  Vail,  with  expressions  to  this  effect:     "Mr.  Vail  ? 
I  will  have  nothing  to  do  with  Mr.  Vail.    What  right  has  Mr. 
Vail  to  write  the  history  of  electro-magnetism  ?    He  knows 
nothing  about  it"    To  this  I  replied,  in  a  tone  to  mollify  his  ex- 
citement, to  this  effect :     "  Why,  Prof.  Henry,  it  will  not  do  to 
say,  in  our  firee  country,  that  any  man  may  not  write  on  any 
subject  he  pleases ;"  and  finding  that  Mr.  Vail's  name  only  irri- 
tated him,  I  turned  the  subject  by  saying  to  this  effect :   "  Well, 
Prof.  Henry,  I  will  take  the  earliest  opportunity  that  is  afforded 
me  in  anything  I  may  publish,  to  have  justice  done  to  your  la- 
bors ;  for  I  do  not  think  that  justice  has  been  done  you,  either  in 
Europe  or  this  country."    These  were  my  sentiments  at  that 
time.    The  interview,  on  the  whole,  closed  pleasantly,  so  far  as 
I  could  judge,  for  I  met  him  several  times  afterwards,  and  sup- 
posed ih^t,  as  between  him  and  myself,  at  least,  there  was  no 
unpleasant  feeling.    On  my  part  there  never  had  been  any. 

Some  time  during  the  year  1847,  however,  I  casually  heard 
that  Pro£  Henry  manifested  a&esh  the  same  feelings  of  dissat- 
is&ction ;   and,  on  inquiry,  learned  that  he  had  said :     '^  Mr. 
Vail  has  published  another  edition  of  his  work,  and  has  made 
no  change,  or  addition,  in  regard  to  my  researches."    On  learn- 
ing this,  I  inquired  of  Mr.  Vail  if  he  had  lately  published  an- 
other edition  of  his  work?    He  replied:     "No;  a  few  copies 
more  have  been  struck  off  from  the  stereotype  plates,  to  enable 
me  to  pay  expenses  of  publication  for  which  I  am  in  debt,  and 
the  year  in  the  title  page,  1845,  has  been  changed  to  1847,  one 
figure  only ;    that  is  the  only  change."    "  Ah,"  I  observed, 
*•  that  must  be  the  new  grievance  of  Prof,  Henry."    I  may  here 
VOL.  II. — vo,  I.  6 
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remark,  that  the  contemptuous  feeling  manifested  towards  Mr. 
Vail  by  Prof.  Henry,  forbade  the  idea  that  he  expected,  or  even 
wished,  on  his  part,  any  notice  of  his  researches  by  Mr.  Vail  in 
any  new  edition,  as  did  also  the  total  neglect  of  Prof.  Henry  to 
reply  to  Mr.  Vail's  courteous  letter  of  July,  1846,  in  which  he 
expressed  his  desire  to  hare  the  most  authentic  means  of  doing 
him  justice,  by  a  detail  of  his  researches  from  Prof.  Henry  him- 
self.   Such  feeling,  on  the  part  of  Prof.  Henry  to  Mr.  Vail,  was 
certainly  not  calculated  to  render  the  latter  over-anxious  to 
trouble  himself  farther  on  the  subject,  even  if  he  had  made  an 
enlarged  and  revised  edition  of  his  work. 


THE  INTBBVIEW  OP  1848. 

In  January,  1848,  there  was  another  interview,  sought  also 
by  me,  with  Professor  Henry.    The  immediate  occasion  of  my 
seeking  it  was  the  submitting  to  me,  in  manuscript,  by  the  late 
Professor  Sears  0.  Walker,  of  the  Coast  Survey,   his  report, 
previous  to  its  publication,  containing  some  remarks  on  the 
"  Theory  of  Morsels  Mectro-Magnetic  Telegraphj*^  in  which  the  ex- 
pression "  the  helix  of  a  soft-iron  magnet,  prepared  after  the 
manner  'first    pointed  out   by  Professor  Henry,  "   occurred. 
When,  therefore,  Professor  Walker  submitted  to  me  this  xepoxt 
— ^and  I  noticed  this  allusion  to  "  the  magnet,"  as  quoted  above 
— I  at  once  observed  to  Mr.  Walker  to  this  effect :  "  I  have 
now  the  long-wished  for  opportunity  to  do  justice,  publicly,  to 
Henry's  discovery,  bearing  upon  the  Telegraph ;  I  should  like 
to  see  him,  however,  previously,  and  learn  definitely  what  he 
claims  to  have  discovered  ;  I  will  then  prepare  a  paper,  to  be 
appended  and  published  as  a  note,  if  you  see  fit,  to  your  Ee- 
port."    Mr.  Walker  had  also  a  mistaken  notion  that  the  receiv- 
tng-magnei  (the  instrument  which  I  invented)  was  Henry's  in- 
ventioq.    This  I  disputed,  and,  to  determine  this  point,  I  invited 
him  to  accompany  me  to  Professor  Henry's  rooms.      The  propo- 
sition was  acceded  to  by  Mr.  Walker ;  we  immediately  repaired 
to  the  Patent  Office,  where  Professor  Henry  had  his  office,  and 
meeting  with  Professor  Gale  on  the  way,  he  also  accompanied 
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US.     The  interview  was  held.    From  all  that  passed,  it  was  per- 
fectly clear  to  me  that  Professor  Henry  had  no  such  idea  as  a 
combination  of  circuits^  much  less  anything  like  what  is  known 
as  my  receiving-magnet,  previous  to  his  visit  to  Europe  in  the 
spring  of  1837.    Professor  Henry's  memory  of  dates,  I  have 
shown,  is,  unfortunately,  very  defective ;  and  to  this  I  would 
rather  attribute  his  defective  narration,  than  to  any  design  to  mis- 
represent.   When  he  hinted  that  he  thought  that  he  had  the  wfea, 
before  he  went  abroad,  I  questioned  him  closely  and  particu- 
larly on  the  point,  and  he  hesitated,  and  expressed  doubts 
whether  it  was  before  or  after,  and  said  that  he  did  not  dare  to 
say  positively.    His  hesitation  and  whole  manner  were  so  con- 
vincing to  me,  at  the  time,  of  his  not  having  conceived  even  the 
ideoy  much  less  invented  the  Oiing^  that  I  well  remember  sajnng 
to  Dr.  Grale,  in  reference  to  it,  as  we  lefl  the  room  together,  to 
this  eflfect:  "  There  is  nothing  there,  Doctor,  which  at  all  inter- 
feres with  my  receiving-magnet  invention."     Mr.  Walker,  too, 
waa  satisfied  that  what  was  called  the  receimng-magnet  was  not 
.  Professor  Henry's  invention ;  but  he  considered  that  the  electro- 
magnet, which  was  a  part  of  the  combination  in  its  construction, 
owed  its  efficiency  to  what  he  deemed  to  be  Henry's  discovery, 
to  wit :  the  means  of  propelling  a  galvanic  current  through  a 
long  wire,  by  the  use  of  an  intensity  battery.    On  referring  to 
Henry's  article  in  SHUmarHs  Journal^  I  readily  conceded  that 
point,*  for  I  then  supposed  it  to  be  due  to  him.    K I  have  since 
changed  my  opinion,  it  is  because,  compelled  to  make  a  deeper 
research,  I  have  found  that  this  was  an  undisputed  fact,  from 
experiment,  at  least  eighteen  years  before  Professor  Henry's 
published  experiments  in  1831. 

As  the  immediate  result  of  that  interview,  I  drafted  the  pro- 
posed note  to  Mr.  Walker's  report  on  February  1st,  1848,  and 
sent  it  to  him  the  same  day.  As  its  contents  have  an  important 
bearing  upon  the  character  of  Professor  Henry's  deposition,  in 
several  vital  particulars,  I  here  give  it  in  full. 

*  Such  was  the  deference  which  I  then  bore  towards  him,  and  such  the  confi- 
den.ee  I  reposed  in  him,  that  the  simple  fact  of  his  making  a  claim  would,  at  that 
time,  ha^e  found  me  in  a  state  of  heart,  at  least,  to  concede  to  him  anything  with- 
oot  qtiestion* 
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Washington,  January  3l5<,  1848. 

Dear  Sir, — I  have  perused,  with  much  interest,  that  part  of 
your  manuscript,  entitled  "  Theory  of  Morses  mectro-magnetic 
Telegraph,^^  which  you  were  so  kind  as  to  submit  to  my  exami- 
nation. 

The  allusion  you  make  to  "  the  helix  of  a  soft-iron  magnet, 
prepared  after  the  manner  first  pointed  out  by  Professor  Henry," 
gives  me  an  opportunity,  of  which  I  gladly  avail  myself,  to  say, 
that  I  think  justice  has  not  hitherto  been  done  to  Professor 
Henry,  either  in  Europe  or  this  country,  for  the  discoverv  of  a 
scientific  fact,  which,  in  its  bearing  on  telegraphs — ^whether  of 
the  magnetic  needle^  or  electro-magnet  order — ^is  of  the  greatest  im- 
portance.   To  elucidate  this,  let  me  briefiy  state  the  condition 
of  science,  as   its  discoveries    affected   tlie    practicability  of 
Electric  Telegraphs  at  the  period  of  Henry's  discovery,  in  18S0. 
The  first  plans  of  telegraphs  by  electricity  were  confined,  till 
the  year  1800,  to  machine  electTncity,  but  firom  the  intractable 
nature  of  the  agent  employed,  all  of  them  proved  unavailable. 
Telegraphs  by  electricitv  were  at  that  period,  fiftv  years  fix)m 
the  first  suggestion  of  the  idea  by  Frantlin,  abandoned  as  im- 
practicable.    In  the  year  1800,  the  chemical  effects  of  Volta's 
pile  revived  the  idea  of  Electric  Telegraphs  by  the  employment 
of  the  decomposing  effects  of  Voltaic  electricity :  and  a  telegraph, 
on  this  scientific  fact,  received  a  definite  form  in  the  complicated 
and  unavailable  plan  of  Soemmerring,  in  1811.    In  the  year 
1819,  Oersted's  discovery  of  the  deflection  of  the  magnetic  needle^ 
by  the  Voltaic  current,  gave  to  inventors  a  new  fact  in  science, 
to  combine  with  former  facts,  for  the  production  of  an  Electric 
Telegraph.     From  this  discovery  of  Oersted's,  dates  the  era  of 
needle  telegraphs ;  for  Ampere,  in  the  vear  after,  in  1820,  sug- 
gested the  plan  of  a  needle  telegraph,  oi  seventy-two  conductors 
and  thirty -six  needles,  one  for  each  letter  of  the  alphabet,  and 
the  numerals:   but  it  remained,  for  at  least  twelve   years,  a 
mere  suggestion ;  and  I  have  not  been  able  to  find  that  one  of 
the  most  essential ^oihte  requisite  to  the  invention  of  an  Electric 
Telegraph  had,  as  yet,  been  ascertained :  to  wit,  iis  practicability 
at  a  distance. 

Four  years  after  Ampere's  suggestion,  indeed,  in  1 824,  Prof. 
Barlow,  of  the  Royal  Military  Academy  at  Woolwich,  institu- 
ted experiments  upon  the  ^^ magnetic-needle^^  through  various 
lengths  of  wire  up  to  840  feet,  for  the  purpose  of  determining 
this  very  point,  to  wit :  the  practicability  of  producing  magnetic 
effects  aJt  a  distance.  With  the  Voltaic  battery  which  he  employ- 
ed, he  found  the  magnetizing  effects  of  electricity  diminishing 
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SO  greatly  in  that  short  distance,  that  he  in  consequence  pro- 
nounces '^iheidea  of  an  Electric  Teleg^raph  to  he  CHIMERICAL."     If 
these  experiments  and  results  of  Barlow  are  indicative  of  the 
state  of  opinion  of  the  scientific  mind  of  Europe,  at  that  time, 
which  may  at  least  be  presumed,  from  His  position — then  in 
1824  the  voice  of  science  in  Europe  had  declared  the  idea  of  an 
Electric  Telegraph  to  be  CHIMERICAL.     I  would  draw  your  special 
attention  to  the  fact,  that  the  experiments  of  Prof,  Barlow  had 
no  reference  to  the  electro-magnet^  as  applied  to  telegraphic  pur- 
poses.   The  state  of  science,  indeed,  forbids  that  he  could  have 
nad  any  such  reference ;  for  it  was  not  until  the  year  after, 
in  1825,  that  Sturgeon^  according  to  Jacobi,  and  Dal  Negro^  as 
quoted  by  Dr.  Schulthess,  made  the  first  electro-magnet,  by 
magnetizing  soft-iron,  in  a  horse-shoe  form^  by  means  of  copper 
wires  wound  around  it.    In  the  interval  of  the  years  between 
1824,  when  Barlow  pronounced  the  Electric  Telegraph  chimer- 
ical, and  1829,  I  do  not  find  any  suggestions  on  the  subject 
of  Electric    Telegraphs.    The  result    of  the  experiments  of 
Barlow  seem  to  have  effectually  palsied  all  efforts  in  that 
direction.     Experiments  in  electro-magnetism  were  now  con- 
fined to  the  production  of  motive  poiver,  and  the  attainment 
of  greater  magnetic  power  in  the  electro-magnet.     This  was  the 
state  of  electro-magnetism,  when,  in  1830,  Prof.  Henry,  assisted 
by  Dr.  Ten  Eyck,  while  engaged  in  experiments  on  ^^the  appli- 
cation of  Hie  principle  of  the  galvanic  multiplier  to  the  development 
of  great  mcu/netic  poxvei*  in  soft-ironi^  made  the  important  discovery 
that  a  battery  of  intensity  overcame  that  resistance  in  a  long 
wire,  which  Barlow  had  announced  as  an  insuperable  bar  to  the 
construction  of  Electric  Telegraphs.     Thus  was  opened  the  way 
for  fresh  eflforts  in  devising  a  practicable  Electric  Telegraph ;  and 
Baron  Schilling,  in  1832,  and  Profs.  Gauss  and  Weber,  m  1888, 
had  ample  opportunity  to  learn  of  Henry's  discovery,  and  avail 
themselves  of  it,  before  they  constructed  their  needle  telegraphs. 
The  fact  should  not  be  lost  sight  of,  that  up  to  this  date, 
(1833,)  and,  indeed,  up  to  the  year  1841,  there  was  no  Euro- 
pean Electro-magnetic  Telegraph  proposed  on  any  other  prin- 
ciple than  the  diction  of  the  needle.    It  is  at  the  date,  1832,  of 
Baron  Schilling's  invention  of  his  Needle  Telegraph,  (since 
abandoned  as  impracticable,  from  various  and  obvious  causes,) 
that  I  conceived  my  Electro-magnetic  Telegraph,  and  first  devis- 
ed an  apparatus  applying  magnetism  produced  by  electricity,  or  the 
power  of  the  electro-magnet   to  imprint  characters  at  a  distance^ 
and  these  through  a  single  circuit  of  conductors.     Here  are  seve- 
ral substantial,  novel,  and  distinct  features  of  an  Electric  Tele- 
graph never  before  suggested  by  any  one.  No  one  had  ever  before 
hinted  at  the  employment  of  the  electro-magnet  for  telegraphic 
purposes  ;  no  one  had  ever  before  hinted  at  the  possibility  ofim- 
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printing  signs  at  a  distance  ;  no  one  had  ever  before  hinted  at  the 
possibility  of  even  producing  intelligible,  distinct  signs,  by  Vol- 
taic magnetism  at  a  distance,  t/irough  a  single  drtMiiof  amdvudixm^ 
much  less  to  imprint  them  at  a  distance  through  a  single  circmt 
of  conductors.     TheSfe  were  all  new  features  of  a  Telegraph,  and 
when  conceived,  I  was  utterly  ignorant  that  the  idea  of  an  Elec- 
tric Telegraph,  of  any  kind  whatever,  had  been  conceived  by 
any  other  person.     I  took  it  for  granted  that  the  effects  I  desir- 
ed could  be  produced  at  a  distance,  and  accordingly  in  the  con- 
fidence of  this  persuasion,  I  devised  and  constructed  my  appa- 
ratus for  the  purpose.     I  had  never  even  heard  or  read  of  rro£ 
Henry's  experiments,  nor  did  I  become  acquainted  with  them 
until  after  all  m]^  apparatus  was  constructed,  and  in  operation 
through  half  a  mile  of  wire,  at  the  New- York  City  University, 
in  1837.     I  then  learned,  for  the  first  time,  that  an  Electric  Tele- 
graph of  some  kind  had  been  thought  of  before  I  had  thought 
of  it ;  that  Barlow  had  had  an  idea  of  an  Electric  Telegraph,  but 
what  that  idea  was,  I  had  not  learned  even  till  within  a  few 
weeks  past.    I  also  then  learned  the  gratifying  fact,  that  Prof. 
Henry  had  actually,  two  years  before ,  my  first  conception  in 
1832,  in  1830  settled  the  point  of  practicability  at  a  distance,  and 
had  shown  that  ma^etic  effects  could  be  produced  at  a  distance, 
as  well  in  magnetizmg  the  electro-inagnet  as  in  deflecting  the  needk. 
While  Prof.  Henry,  therefore,  does  not  suggest  the  use  of  the  eke- 
tro-rrwugivet  for  telegraphic  purposes,  but  has  direct  reference  only 
to  the  indgiietic  needle  telegraph,  when  he  remarks  that  "  his  ex- 
periments were  directly  applicable  to  Mr.  Barlow's  project  of 
an  Electro-magnetic  Telegraph,"  (the  needle  telegraph  only  being 
"Barlow's  project,")   yet  his  experiments  predetermined  the 
practicability  of  using  an  electro-magnet  also,  so  soon  as  I  or 
any  one  else  should  propose  a  plan  for  its  application.     While, 
therefore,  I  claim  to  be  the  first  to  propose  tne  use  of  tJie  electro- 
magnet  for  telegraphic  purposes,  and  the  first  toco7istruct  a  Telegrajj^ 
on  the  basis  of  t/ie  electro-magnet,  yet  to  Prof.  Henry  is  unques- 
tionably due  the  honor  of  tJie  discovery  of  a  fact  in  science,  wnich 
proves  the  practicability  of  exciting  magnetism  through,  a  long 
coil,  or  at  a  distance,  either  to  deflect  a  needle  or  magnetize  soft- 
iron. 

Let  it  be  borne  in  mind  that  all  the  Electro-magnetic  Tele- 
graphs in  Europe  were  Magnetic  Needle  Telegraphs,  till  the  year 
1841.  My  JElectro-magnetic  Telegraph  had  been  publicly  ex 
hibited  in  New- York  in  1837,  in  Paris  in  1838,  and  in  London 
in  1839.  It  was  not  till  1837  that  Cooke  &  Wheatstone  had  in- 
vented even  their  Needle  Telegraph ;  and  Steinheil  in  the  same 
year  (1837)  invented  his  Needle  Telegraph ;  and  then,  in  1841, 
for  the  first  time  in  Europe,  is  announced  a  Telegraph  using  the 
electro-magnet — to  wit,  "  Wheatstone^s  Botating  Disc    Telcffraph ; 
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and  the  object  of  this  apparatus  is,  to  show^  not  to  record  signs. 
It  may  be  further  allowed  me  to  say,  that,  until  the  ffovernment 
expeximental  line  from  Washington  to  Baltimore  had  been  fully 
and  satisfactorily  tested  and  proved  successful,  no  plan  of  a  Te- 
legraph even  proposing  to  record  permanent  characters  by  the 
electro-magnet,  through  a  single  conductor^  at  a  distance^  had  been 
published  in  Europe  or  America. 

With  great  respect,  your  obedient  servant, 

SAMUEL  F.  B.  MORSE. 
Seaks  C.  Walker,  Esq. 

This  note  of  mine  was  written,  as  I  have  said,  immediately 
after  the  interview  in  January,  1848.  If  it  shows  errors  of  fact, 
these  it  will  be  seen  are  all  deferential  to  Prof  Henry's  as- 
sumptions, and  manifest  at  least  my  own  disposition  to  award 
full  justice  to  him.  Others  may  accuse  me  of  injustice  towards 
them ;  he  cannot,  towards  himself.  Prof.  Henry's  account  of 
that  interview  is  in  his  deposition,  which  was  sworn  to  Septem 
ber,  1849,  and,  therefore,  nearly  two  years  after  it  was  held. 
Prof.  Henry  had  this  note  of  mine  submitted  to  him,  by  my 
request,  through  Mr.  Walker,  long  before  giving  that  deposition 
that  he  might  criticise  and  approve  it  before  it  should  be  publ 
lished.  I  wished  to  have  full  justice  done  to  him ;  and  pro- 
mised Mr.  Walker  that  I  would  incorporate  into  the  statement 
any  suggestions  fi'om  Prof.  Henry  which  would  make  it  more 
accurate. 

To  this  end,  I  wrote  the  following  letter  to  Mr.  Walker : — 

Washington,  February  1, 1848. 

My  Dear  Sir  :  —  I  return  your  manuscript  with  many 
thanks.  I  have  prepared  a  letter  which,  if  consistent  with  the 
de^iffu  of  your  Report,  I  should  be  pleased  to  see  in  the  Ap- 
pendix, or  as  a  note.  I  am  having  it  copied,  and  will  then 
transmit  it  to  you. 

I  should  be  glad  to  have  Prof  Henry  see  it  and  approve  of 
it,  and  criticise  it  before  it  is  published.  Should  he  make  any 
suggestions  that  will  constitute  my  statement  more  accurate,  I 
should  be  glad  to  be  apprised  of  them,  that  I  may  incorporate 
them  into  it.  Is  the  year  1830,  or  1829,  the  proper  date  of  his 
discovery  ? 

With  great  respect, 

Your  most  obedient  servant, 

SAMUEL  F.  B.  MORSE. 

Sears  C.  Walkbr,  Esq. 
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The  copy  alluded  to  was  finished  and  sent  to  Mr.  Walker  the 
same  day,  (Feb.  1,  1848.)  After  waiting  some  days,  and  not 
hearing  anything  of  the  disposal  of  the  note,  I  wrote  again  to 
Mr.  Walker  the  following : — 

Washington,  February  10, 1848. 

Deab  Sib: — ^I  am  about  making  a  communication  to  the 
French  Academy  of  Sciences,  and  should  be  glad  to  have  the 
decision  in  regard  to  the  disposal  of  the  note  I  addressed  to 
you  on  the  subject  of  Prof.  Henry's  discovery,  as  soon  as  you 
can  make  it  conyenient.  I  shall  oe  in  the  city  but  a  few  dajB 
longer. 

Most  truly  your  friend  and  servant, 

SAMUEL  F.  B.  MOUSE. 
Seabs  0.  Walker,  Esq. 

To  this  I  received  from  Mr. -Walker  the  following  reply  :— 

Washington,  D.  C,  Fdbruary  11, 1848. 

Dear  Sir  : — ^I  hope  you  will  excuse  the  delay  in  answering 
your  several  esteemed  favors.  I  immediately  forwarded  my 
feeport  and  your  letters  to  my  principal.  Professor  Bache,  witn 
a  request  that  they  should  be  shown  to  Prof.  Henry.  I  called 
esterday  on  Prof.  Henry  to  know  the  result,  but  did  not  find 
im  in,  otherwise  I  should  have  been  able  to  answer  you  yes- 
terday. I  will  call  again  to-dav,  and  will  lose  no  time  in  com- 
municating the  result.  I  should  have  answered  promptly,  had 
the  result  depended  on  my  action  alone. 

Yours,  truly  and  respectfully, 

SEARS  C.  WALKER 
To  Prof.  Samuel  F.  B.  Morse. 

P.  S. — I  congratulate  you  on  the  recent  accession  to  your 
new  dignities.  I  am  quite  desirous  of  seeing  the  Turkish  in- 
signia. Yours,  S.  C.  W. 

No  communication  on  the  subject,  however,  was  made  to  me 
from  Prof.  Henry,  through  Mr.  Walker,  or  any  one  else ;  no 
approval,  nor  criticism,  nor  suggestions.  The  Report  of  Mr. 
Walker  was  published  in  the  Coast  Survey  Report,  and  without 
my  note  appended,  or  any  allusion  to  it ;  nor  could  I  learn  any 
reason  for  the  silence  maintained  by  all  upon  the  subject.  1 
had,  however,  done  all  that  I  conceived  to  be  justly  required  of 
me  under  the  circumstances.     I  had  given  full  credit  to  Prof. 
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Henry  for  the  discovery  which  he  claimed,  and  to  which  I 
then  thought  him  entitled.  I  had  fulfilled  my  promise  to  him, 
made  at  the  interview  of  1846,  to  wit,  that  "  when  I  had  the 
opportunity,  publicly,  to  say  anything  on  the  subject,  I  would 
endeavor  to  see  that  justice  was  done  to  him."  But,  presuming 
from  his  slight  of  the  opportunity  I  had  afforded  him  of  setting 
the  matter  before  the  public,  just  as  he  would  wish  it  to  be  repre- 
sented, and  that  he  preferred  that  nothing  should  be  said  or 
done,  I,  also,  dismissed  the  subject  from  my  thoughts,  until 
brought  up  again  by  the  manner  in  which  it  is  set  forth,  nearly 
two  years  afterwards,  in  his  deposition  of  1849. 

Now,  in  the  light  of  these  facts,  let  that  part  of  his  deposition, 
in  which  he  assumes  to  set  forth  the  matter,  be  examined.  [See 
Deposition,  "  My  researches,  &c,  page  109.*'] 

The  impression  naturally  made  by  this  part  of  Prof  Henry's 
deposition,  whether  intended  to  be  made  or  not,  is  clearly  this : 
that  I  was  indebted  to  a  knowledge  of  his  experiments,  and  to 
a  law  which  he  had  deduced  from  them,  for  success  in  the  early 
construction  of  my  Telegraph ;  that  this  must  be  so,  because 
Dr.  Chilton  had  stated  that  he  had  referred  me  to  Henry's  paper 
in  Silliman's  Journal,  before  I  made  my  experiments  in  the 
University ;  that  the  book  published  by  Mr.  Vail,  on  the  Elec- 
tro-magnetic Telegraph,  although  professedly  edited  by  Mr. 
Vail,  and  copyrighted  by  him,  was,  nevertheless,  my  work,  be- 
cause Mr.  Vail  was  my  principal  assistant,  and  was  also  inter- 
ested in  .the  telegraph  patent,  and,  therefore,  I  was  responsible 
for  its  contents ;  that  this  book  of  Mr.  Vail's  must  cofjoin  some 
grievous  wrong  to  Prof  Henry,  worthy  of  severe  reprehension, 
a  just  ground  for  the  manifestation  of  a  retaliatory  feeling;  that 
when  complaint  was  made  to  my  friends,  by  Prof.  Henry,  I 
wrote  a  letter  to  him  under  the  name  of  Mr.  Vail,  while  the 
letter  was  actually  my  own,  and  signed  by  Mr.  Vail  to  keep  up 
the  deception,  yet,  I  then  had  the  weakness  to  confess  the  trick 
to  him ;  that  in  the  interview  of  January,  1847, 1  acknowledged 
that  injustice  had  been  done  him,  that  is,  that  I  had  done  him 
injustice,  and  promised  him  reparation,  yet  that  another  edition 
of  Mr.  VaiPs  book  had  been  published,  and  still  this  grievous 
wrong  remained.    Is  not  this  the  impression  left  on  the  reader's 
mind? 
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I  will  stop  at  this  point,  and  examine  so  mucli  of  iMs  extra- 
ordinary narrative. 

In  the  first  place,  I  have  not  the  slightest  recollection  of  hay- 
ing been  referred  to  Henry's  paper  by  Dr.  Chilton.    I  remem- 
ber having  casually  seen  at  Dr.  Chilton's  store,  in  Broadway,  in 
what  year  I  do  not  recollect,  the  large  magnet  of  Prof  Henry, 
like  that  delineated  in  Silliman's  Journal  of  1831.    It  was  tbe 
quantity  magnet,  (now  so  called  by  Henry,)  and  it  is  very  proba- 
ble, although  I  do  not  recollect  it,  that  Dr.  Chilton  in  showing 
me  its  astonishing  power,  did  speak  of  Henry's  paper,  in  which 
he  describes  the  manner  of  constructing  it ;  but  from  the  charac- 
ter of  that  magnet,  so  easily  comprehended  fix)m  inspection  in  a 
few  minutes,  with  the  thing  itself  embodied  before  me,  I  had 
no  particular  motive  for  consulting  the  published  account  of  it. 
I  needed  no  written  description  of  a  thing  understood  in  a 
moment  from  sight,  especially,  too,  as  I  could  not  but  peroeivci 
at  a  glance,  that  it  had  no  applicability  whatever  to  the  Tele- 
graph.   This  quantity  magnet,  as  thus  distinguished  by  Prof. 
Henry  himself,  is  not  applicable  to  the  Telegraph,  as  I  haye 
before  observed,  is  not  necessary  to  it,  and  never  has  been  ap- 
plied to  it  anywhere,  so  far  as  I  have  any  knowledge.  If,  there- 
fore, Dr.  Chilton  spoke  of  Henry's  paper  to  me  at  the  time  of 
explaining  this  quantity  magnet,  which  he  may  well  have  done, 
there  was  nothing  in  the  condition  of  my  invention  to  induce 
^me  to  seek  for  it,  or  to  consult  it,  or  to  charge  my  memory  with 
the  fact,  that  it  was  mentioned  to  me.    The  general  impression 
left  on  #y  memory,  from  seeing  that  magnet  at  Dr.  Chilton's, 
is  the  same  that  has  everywhere  else  been  entertained,  to  wit, 
that  Prof.  Henry  had  succeeded  in  his  attempts  beyond  all  other 
previous  attempts,  in  constructing  a  magnet  capable  of  sustain 
ing  an  immense  weight.     That  this  was  the  general  impression 
in  the  scientific  world  I  will  presently  show.    In  looking  at  that 
magnet,  I  do  not  think  that,  at  that  time,  I  could  have  associat- 
ed the  Telegraph  naturally  with  it  at  all,  any  more  than  if  I 
had  been  looking  at  a  steam-engine.     However  this  maybe,  the 
fact  is,  that  I  did  not  then  see  nor  read  Henry's  paper,  nor  did 
I  see  or  read  it  till  the  autumn  of  1837. 

But  what  shall  I  say  of  the  manner  and  matter  of  Professor 
Henry's  reference  to  Vail's  book  ?    I  have  already  shown,  by 


THE  MORSE  AMERICAN  TELEGRAPH.  91 

letters  and  dates,  the  true  position  I  held  in  relation  to  that 
work.  I  have  shown  tKat,  on  learning  that  there  was  any  feel- 
ing of  dissatisfaction  on  the  part  of  Professor  Henry,  on  account 
of  its  publication,  I  took  the  earliest  opportunity  to  disabuse 
his  mind  in  regard  to  the  character  of  my  relationship  to  it 
— and  to  show,  also,  that  if  there  had  been  any  error  of  com- 
mission, or  omission,  on  Mr.  Tail's  part,  that  it  was  undoubtedly 
inadvertent.  Notwithstanding  all  these  efforts,  however,  in 
correspondence  and  in  two  interviews,  the  grievance  seems  to 
be  of  so  flagrant  a  character,  so  unpardonable,  so  incapable  of 
any  apology,  that  it  must  be  dragged  into  his  solemn  deposition, 
some  two  or  three  years  after,  altogether  gratuitously,  saving 
only  to  discolor  and  complicate  the  pertinent  facts  of  the  case. 
A  grievance  so  inveterate,  that  has  withstood  so  many  efforts  to 
aUay  and  to  remove,  must  surely  be  of  a  most  serious  character, 
and  deserves  being  distinctly  brought  out  and  examined. 

Professor  Henry  shall  state  this  grievance  in  his  own  way : 
"  I  was,  therefore,  much  surprised  on  the  publication,  in  1846, 
of  a  work,  purporting  to  give[a  history  of  the  Telegraph,  and  of 
the  principles  on  which  it  was  founded,  by  Mr.  Vail,  then  prin- 
cipal assistant  of  Mr.  Morse,  and  one  of  the  proprietors  of  his 
patent,  to  find  all  my  published  researches,  relating  to  the  Tele- 
graph,  passed  over,   with   little  more  than  the  remark^  that  Dr> 
Mohl  and  raysdf  had  made  large  electro-iTUtgnetic  magnets^     Here  is 
**  the  head  and  front  of  my  oflfending ;"  the  cause  of  the  aliena- 
tion and  ill-feeling  manifested  towards  me  by  Professor  Henry 
ever  since  1845,  the  date  of  the  publication  of  Mr.  VaiVs  book. 
I  say,  "  of  my  oflfending :"  for  the  oflfence,  such  as  it  is,  is 
charged  upon  me,  and  the  retaliation  is  visited  upon  me ; 
although,  I  think,  it  is  far  from  obvious  that  I  am  the  oflfending 
party,  notwithstanding  the  ingenious  attempt  to  show  that  I 
stood  towards  Mr.  Vail's  book  in  the  somewhat  anomalous  re- 
lationship of  ^^preswmed^^  godfather  to  it.     But  let  that  pass. 
Professor  Henry  has  needlessly  committed  himself  on  a  mere 
presuTTvption^  which  proves  to  be  without  any  foundation — and 
this,  too,  when  the  absolute  truth  in  regard  to  it  could  be  had 
for  the  simple  asking.    Nay  more,  he  commits  himself  after  this 
presumption  of  his  had  been  shown  to  he  without  foundation  ;  when, 
at  least  three  years  before  he  gave  his  deposition,  he  knew  that  I 
never  had  any  responsibility  whatever  for  the  work. 
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But  it  IS  worth  while  for  a  moment  to  examine  the  ofenct,  by 
whomsoever  committed,  and  see  if  it  be  of  a  character  to  create 
such  a  perfect  revolution  in  the  mind  of  an  ingenious  and  ingenu- 
ous philosopher,  to  turn  it  from  confidence  to  suspicion— from 
friendship  to  hostility.  ' 

Mr.  Vail,  failing  to  obtain  from  Professor  Henry  himself  a 
more  detailed  account  of  his  scientific  researches  than  he  had 
found  published,  but  desirous  to  do  ample  honor  and  justice  to 
his  scientific  labors,  found  to  his  hand,  in  the  "  Encyclopaedia 
Britannica,"  the  paragraph  complimentary  to  Professor  Henry 
which  he  has  quoted  in  his  book,  at  page  134 ;  it  is  in  these 
words :  "  The  next  step  in  the  progress  of  discovery,  was  that 
of  making  magnets  of  extraordinary  power  by  means  of  a  gal- 
vanic battery.  This  seems  to  have  been  first  accomplished  by 
Professor  Mohl,  of  Utrecht,  and  Professor  Henry,  of  Princeton, 
who  was  able  to  lift  thousands  of  pounds  weight  by  his  appara- 
tus." I  say  complimentary^  for  it  gives  him  the  credit  of  having 
y  made,  about  the  same  time  with  Professor  Mohl,  of  Utrecht, 
electro-magnets  of  extraordinary  power.  That  this  was  the 
great  aim,  the  main  object  of  Professor  Henry,  in  his  experi- 
ments— as  given  in  his  article  in  "  Silliman's  Journal,"  of  1831, 
the  only  great  scientific  fact  developed  in  any  of  his  researches 
■  up  to  that  time — ^is  manifest  to  any  one  who  will  read  it  It  is 
the  only  one  deemed  by  the  scientific  world  of  sufficient  im- 
portance to  mention,  so  far  as  I  have  been  able  to  discover— 
and  I  have  searched  with  some  diligence,  so  far  as  leading 
works  have  been  accessible — ^and  I  find  that  the  having  de- 
veloped great  magnetic  power,  and  that  by  a  mode  of  winding 
the  magnet  quite  original,  (the  mode  exhibited,  in  the  diagram 
in  his  article,  in  his  quantity-magnet^)  is  the  only  fact  Professor 
Henry  had  published*  which  commanded  the  attention  of  the 
scientific  world.     For  example : 

Professor  Daniel^  in  his  "  Introduction  to  Chemical  Philo- 
sophy"— and  Professor  Noad^  in  his  "  Lectures  on  Electricity/' 
while  they  speak  quite  at  length  of  Henry's  experiments  on 
induction,  published  in  his  "  Contributions,"  in  1838,  saj 
nothing  of  his  experiments  on  the  electro-magnet,  in  1831. 

Mr.  Sturgeon^  in  his  "  Annals  of  Electricity,"  speaking  of  Prof. 
Henry,  refers  only  to  "  his  raising  the  magnetic  action  of  soft- 
iron,"  developing  "  new  and  inexhaustible  sources  of  force" — 


THE   HOBSE   AMERICAN  TELEGRAPH.  9d 

"available  as  a  mechanical  agent,"  contemplating  nothing  more 
than  an  application  of  the  magnet  (the  quantity  magnet)  to  a 
magnetic  engine,  giving  Henry  the  credit  "  for  the  first  working 
model." 

LAbbe  Moigno  in  treating,  expressly,  of  Electric  Telegraphs, 
with  Henry's  paper  before  him,  finds  nothing  there  worthy  of 
mention,  as  bearing  on  telegraphs,  but  casually  notices  that 
"Sturgeon  and  Pouillet,  Henry  in  the  United  States,  and 
Robert,  of  Manchester,  had  obtained  astonishing  results,  in  causing 
eledro-magriets  to  lift  many  tons  weight^ 

De  la  Rive^  in  his  late  elaborate  work,  "  Treatise  on  Electrici- 
ty," published  this  present  year  (1853),  is  as  silent  on  the  point  of 
stating  any  other  fact  of  importance  as  all  the  rest,  and  speaks 
of  Henry  only  in  connection  with  Mohl,  Liphaus,  and  Quetelet, 
as  engaged  in  researches,  "  whether  it  is  better  that  the  wire 
coiled  round  the  two  branches  of  the  electro-magnet  should  be 
continuous,  so  as  to  be  traversed  successively  by  the  whole  of 
the  current,  or,  if  it  would  be  preferable  for  it,  to  be  divided  in- 
to one  or  a  greater  number  of  wires,  among  which  the  total 
current,  should  be  divided."  This  latter  being  Prof.  Henry's 
plan  of  the  quantity  magnet. 

.In  iAiQ  Encyclopaedia  Britannica,  article  Magnetism,  there  is  a 
notice  of  Prof.  Henry's  experiments  of  1831 ;  but  here,  as  else- 
where, the  great  lifting  power  of  the  quantity  magnet  is  the  sole 
burden  of  the  writer's  notice. 

Dr.  SckuWiess,  in  a  lecture  on  electro-magnetism,  delivered 
to  the  Philosophical  Society  at  Zurich,  Feb.,  1833.,  (see  Tay- 
lor's Scientific  Memoirs,  vol.  I.,  p.  534,)  speaks  also  of  Henry's 
experiments  thus :  "  The  experiments  of  Henry  and  Ten  Eyck 
showed   that   the  jpower  of   such   magnets"  (electro-magnets) 
"might  be  greatly  augmented  f^  and  again,«"  I  could  not  refrain, 
when  speaking  of  the  powerful  electro-magnets  of  Henry  and  Ten 
Eyck,  from   asking  the  question,  whether  such  a  considerable 
potver  as  that  which  is  obtained  by  interrupting  the  electric  cur- 
rent and  then  restoring  it,  could  not  be  applied,  with  advantage^ 
to  meclianical  science  ?"    In  this  case,  also,  it  is  seen  that  the 
great  power  of  the  quantity  magnet  of  Henry,  is  that  which  at- 
tracted the  attention  of  this  eminent  Swiss  philosopher.    • 
In  vol.  XX.,  1831,  of  Silliman's  Journal,  under  the  head  of 
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«'  Oalvano-magnetism"  I  find  that  Henry's  experiments,  detailed 
in  the  January  volume,  induced  Dr,  Hare^  of  Philadelphia,  and 
Prof.  Webster  J  of  Boston,  each  to  repeat  his  experiments,  and  to 
communicate  to  the  Journal  their  results.  The  whole  hnrden 
of  each  of  their  statements,  is  the  increased  lifting  or  sustaxnm 
poxoer  of  the  magnet  No  allusion,  whatever,  is  made  to  any  law 
cf  propulsion^  or  adaptation  to  telegraphic  purposes,  as  the  result  of 
Henry's  experiments. 

In  the  same  volume  of  Silliman's  Journal  appears  also  the 
following  editorial  remarks  on  a  large  magnet^  made  by  Prof. 
Henry  for  the  laboratory  of  Yale  Collie,  in  accordance  with 
the  very  experiments  detailed  in  the  preceding  volume.  Profl 
SUUman  says  of  Pro£  Henry :  "  He  has  the  honor  of  having 
constructed  by  far  the  most  powerful  magjiets  that  have  ever  been 
known,  and  his  last  weighing,  armature  and  all,  but  82{  Ibs^ 
sustaiJis  over  a  ton.  It  is  eight  times  more  powerful  than  any  mag- 
net hitherto  known  in  Europe,  and  between  six  and  seven  Umf? 
mcrre  powerful  than  the  great  magnet  in  Philadelphia.'' 

Of  this  tenor  are  all  the  allusions  or  notices  in  anv  scientific 
or  other  publication  that  I  have  met  >vith,  of  all  Prof  Hcnnr's 
"  published  researches"  up  to  1831.  Others  may  have  been 
more  fortunate  than  myself,  and  may  have  found  notices  of  a 
different  character;  if  so,  they  can  be  quoted.  But  that  the 
general  impression  in  the  scientific  world  in  r^ard  to  Henry's 
experiments  of  1831,  was  that  the  great  merit  of  his  "  published 
researches''  'consisted  in  his  ^^ having  made  large  electro-magtU' 
magnetf,^^  is  certajji ;  nor  have  I  found  the  slightest  allusion  in 
any  scientific  work  since  1831,  to  any  discovery  of  his  as  hav- 
ing any  bearing  upon  Telegraphs  of  any  kind. 

But  in  addition  to  all  this  evidence,  that  an  increase  ef  Ut*. 
lifting  power  of  the  electro-magnet  was  the  great  controlling  objec: 
of  Prof.  Henry  in  his  experiments,  I  cannot  omit  the  testinKmv 
of  one  who  has  given  it  contemporaneously  with  the  experiments 
themselves.  This  witness  is  no  other  than  Pr^f  Henry  himselC 
who,  in  the  very  paper  in  which  he  details  them,  gives  their 

result. 

After  having  arrived,  in  his  Exp.  15,  to  the  maximum  of 
power  in  the  magnet  with  which  he  was  experimenting,  to  wiu 
760  pounds,  he  says,  '*  The  strongest  magnet  of  which  we  have 
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any  account,  is  that  in  the  possession  of  Mr.  Peale,  of  Phila- 
delphia ;  this  weighs  53  pounds,  and  lifted  310  pounds,  or  about 
ail  times  its  own  weight.  Our  Tuagnet  weighs  21  pounds^  and 
oonseqwently  lifts  more  than  thirty-five  times  its  own  weight;  it  is  pro- 
ia%,  Aerejbre^  the  most  potoer/ul  magnet  ever  constructed.* 

This,  then,  beingj  the  general  impression  made  by  his  "  pub- 
lished researches"  among  the  scientific  at  home  and  abroad, 
nniformlj  for  some  fourteen  years,  with  no  attempt,  so  far  as  I 
can  learn,  on  Prof.  Henry's  part  to  correct  such  impression,  but 
on  the  contrary,  corroborated  by  himself;  was  it  such  a  crime  in 
Mr.  Vail  to  quote,  in  1845,  the  language  of  the  Encydopsedia 
Britannica  as  the  current  opinion  of  the  day  ?  What  more, 
under  all  the  circumstances,  could  Mr.  Yail  have  said  ?  What 
is  his  crime,  that  he  should  have  said  what  he  did  say?  But, 
especiallj,  what  is  my  crime,  that  Mr.  Yail  said  what  he  did 
say? 

I  have  now  completed  the  unpleasant  duty  of  defending  my- 
self &om  the  ungenerous  and  untrue  imputations  educed  from 
Prof.  Henry's  deposition.  This  duty  has  been  performed  with 
no  unfriendly  feeling,  and,  I  trust,  I  have  used  no  asperity  of 
language,  towards  Pro£  Henry,  notwithstanding  the  just  cause 
he  has  given  me  to  feel  aggrieved. 

If  I  have  shown  that  some  discoveries,  claimed  for  him 
by  those  selfishly  interested  in  robbing  me  of  my  legal  rights, 
do  not  belong  to  him ;  it  is  because  they  have  been  assumed  to 
be  his,  and  have  been  unnaturally  exaggerated  to  militate 
against  my  claims,  thus  forcing  me,  critically,  to  scrutinize  their 
pretensions  to  originality  with  him.  In  this  scrutiny,  multitudes 
are  tai  more  interested  than  myself. 

For  any  success  which  may  have  attended  Prof.  Henry's  labors 
to  enlarge  the  boundaries  of  science,  whether  in  the  college  labora- 
tory, or  in  the  honored  position  he  holds  at  the  head  of  the  Smith- 
sonian Institute,  he  deserves  and  will  receive  the  reward  of  a 
just  fiune.  As  I  gave  my  feeble  influence  heartily  to  his  eleva- 
tion to  this  post,  because,  at  the  time,  I  believed  it  eminently 
alike  a  place  of  honor  to  him,  and  of  advantage  to  the  cause  of 
science,  so  now  I  deprecate  the  painful  necessity  of  being  the 
medium  of  exposing  the  weaknesses  and  errors  of  such  a  mind. 

•  SiIUiiiaii*8  Journal  of  Science,  VoL  XIX.,  p.  405. 
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Had  these  errors  aflfected  me  only,  I  would  gladly  have  buried 
them  in  oblivion,  and  suffered  in  silence ;  but  justice  to  others, 
quite  as  much  as  to  myself,  and  justice  to  historic  truth,  has 
demanded  this  exposure. 

I  have  shown,  as  I  promised  in  the  outset  to  show,  that  any 
complaints  against  me,  whether  from  opposing  counsel,  or  from 
Prof.  Henry  himself,  to  the  eflfect  that  I  had  not  the  disposition 
to  do  him  justice  in  regard  to  discoveries,  alleged  to  be  his,  and 
to  have  an  essential  bearing  on  the  Telegraph,  are  without  any 
foundation. 

I  have  shown  that  his  "  published  researches"  disclose  no  new 
discoveries  of  any  avail  in  the  Telegraph. 

I  have  shown  that  I  did  not  receive  from  him,  directly  or  in- 
directly, any  facts  whatever  previous  to  the  actual  demonstra- 
tion, experimentally,  of  my  telegraphic  instruments,  nor  any 
facts  afterwards,  of  any  service  to  me  in  perfecting  the  inven- 
tion. 

I  have  shown  that  in  my  sincere  desire  to  give  him  due  credit 
for  scientific  discoveries,  which,  fix)m  the  high  consideration  in 
which  I  held  him,  I  was  but  too  ready  to  believe  were  in  reality 
his,  on  superficial  evidence,  I  had  unwittingly  given  him  credit 
for  more  than  is  diie  to  him. 

I  have  shown  that  the  reiterated  assertion  which  has  been 
made  by  opposing  counsel,  that  "to  Prof.  Henry  is  due  the  in- 
vention of  the  receiving  magnet  and  combined  circuits," 
actually  receives  no  support  from  Prof  Henry's  deposition,  and 
has  no  foundation  in  fact. 

With  this  very  general  summary,  I  shall,  for  the  present,  close 
my  remarks,  reserving  any  minor  points  for  future  correction^ 
should  I  be  called  upon  to  defend  what  I  have  already  ad- 
vanced. 

SAMUEL  F.  B.  MOESB. 

Locust  Grove,  Po'kebpsie, 

New-York,  Dtumherf  1853. 
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APPENDIX. 


DEPOSITION  OP  JOSEPH  HENRY. 

[From  ike  Record  of  the  Supreme  Court  of  the  United  States. 
With  a  few  Notes,  by  way  of  Commentary ^  by  S.  F.  B.  Morse."] 

1.  Please  state  your  place  of  residence  and  your  occupation ; 
also,  what  attention,  if  any,  you  have  given  to  the  subjects  of 
electricity,  maffnetism,  and  electro-magnetism  ? 

Answer. — I  oegin  this  deposition  with  the  express  statement 
that  I  do  not  voluntarily  give  my  testimony ;  but  that  I  appear 
on  legal  summons,  and  in  submission  to  law.  I  am  Secretary 
to  the  Smithsonian  Institution,  established  in  the  City  of  Wash- 
ington, where  I  now  reside.  The  principal  direction  of  the 
Institution  is  confided  to  me.  As  1  do  not  expect  to  return 
to  Washington  until  some  time  in  October,  I  have  been 
called  upon  to  give  my  testimony  here  in  Boston,  On  this  ac- 
count I  labor  under  the  disadvantj^  of  being  obliged  to  testify 
without  my  notes  and  papers,  which  are  now  in  Washington. 

I  commenced  the  study  of  electro-magnetism  in  1827  ;*  and 
since  then  have,  at  different  times,  within  the  last  two  and  a 
half  years,  when  I  became  Secretary  of  the  Smithsonian  Insti- 
tution, made  original  investigations  in  this  and  kindred  branches 
of  physical  science.  I  know  no  person  in  our  country  who 
has  paid  more  attention  to  the  study  of  the  principles  of  electro- 
magnetism  than  myself. 

2.  Please  give  a  general  account  of  the  progress  of  the  science 
of  electro-magnetism,  as  connected  with  telegraphic  communi- 

*  It  will  be  noticed  that  at  tkis  date,  (the  commencement  of  hie  studies,)  I  had 
already  a  knowledge  of  electro-magnetism^  imparted  in  attendance  on  the  lectaree 
of  Prof.  Jaoiefl  Freeman  Dana,  in  the  beginning  of  the  year  1S37. 
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cation ;  and  Of  any  inventions  or  discoyeries  in  electro-magnet- 
ism applicable  to  the  telegraph  made  by  yourself? 

Answer, —  I  consider  an  Electro-magnetic  Telegrapn  as  one 
which  operates  by  the  combined  itifluence  of  electricity  and 
magnetism.  Prior  to  the  winter  of  1819-20,  no  form  of  the 
Electro-magnetic  Telegraph  was  possible.  The  scientific  princi- 
ples on  which  it  is  founded  were  then  unknown.  The  fiik  fact 
of  electro-magnetism  was  discovered  by  Oersted,  of  Copenhagen, 
during  that  winter.  It  is  this :  A  wire  being  placed  close  above, 
or  below,  and  parallel  to  a  magnetic  needle,  and  a  galvanic  cur- 
rent being  transmitted  through  the  wire,  the  needle  will  place 
itself  at  nght  angles  to  it.  This  fact  was  widely  published, 
and  the  account  was  everywhere  received  with  interest. 

The  second  fact  of  importance  was  discovered  independently, 
and  about  the  same  time,  by  Arago,  at  Paris,  and  Davy,  at  Lon- 
don. It  is  this :  During  the  transmission  of  a  galvanic  current 
through  a  wire  of  copper,  or  any  other  metal,  the  wire  exhibits 
magnetic  properties,  attracting  iron  but  not  copper  filings,  and 
having  the  power  of  inducing  pemianent  magnetism  in  steel 
needles.  The  next  important  fact  was  discovered  by  Ampere, 
of  Paris,  one  of  the  most  sagacious  and  successful  cultivators  of 
physical  science  in  the  present  century.  It  is  this  :  Two  paral- 
lel wires  through  which  galvanic  currents  are  passing  in  the 
same  direction,  attract  each  other ;  but  if  the  currents  pass  in 
opposite  directions,  they  repel  each  other.  On  this  fact  Ampere 
founded  his  ingenious  theory  of  magnetism  and  electro-magnet- 
ism. According  to  this  theory,  all  magnetic  phenomena  result 
from  the  attraction  or  repulsion  of  electric  currents,  supposed  to 
exist  in  the  iron  at  right  angles  to  the  length  of  the  oar ;  and 
that  all  the  phenomena  of  magnetism  and  electro-magnetism  are 
thus  referred  to  one  principle,  namely — ^the  action  of  electrical 
currents  on  one  another. 

Ampere  deduced  from  this  theory  many  interesting  results, 
which  were  afterwards  verified  by  experiment  He  also  pro- 
posed to  the  French  Academy  a  plan  for  the  application  of 
electro-magnetism  to  the  transmission  of  intelligence  to  a  dis- 
tance. This  consisted  in  deflecting  a  number  of  needles  at  the 
place  of  receiving  intelligence,  by  galvanic  currents  transmitted 
through  long  wires.  This  transmission  was  to  be  effected  by 
completing  agalvanic  circuit.  When  completed,  the  needle  was 
deflected.  When  interrupted,  it  returned  to  its  ordinary  pc^- 
tion,  under  the  influence  of  the  attraction  of  the  earth.  This 
project  of  Ampere  was  never  reduced  to  practice.  All  these 
discoveries  and  results  were  prior  to  1823. 

The  next  investigations  relating  to  the  Magnetic  Telegraph 
were  published  in  1825.  They  were  by  Mr.  Barlow,  of  the 
Boyal  Military  Academy  of  Woolwich,  England.    He  found 
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that  there  was  great  diminutiou  in  the  power  of  the  galvanic 
current  to  produce  effects  with  an  increase  of  distance ;  a  dimi- 
nution so  great  in  a  distance  of  two  hundred  feet  was  observed, 
as  to  convince  him  of  the  impracticability  of  the  scheme  of  the 
Electro-magnetic  Telegraph.  His  experiments  led  him  to  con- 
clude that  the  power  was  inversely  as  the  square  root  of  the 
length  of  the  wire.  The  publication  of  these  results  put  at  rest, 
for  a  time,  all  attempts  to  construct  an  Electro-magnetic  Tele- 
graph. 

The  next  investigation  in  the  order  of  time,  bearing  on  the 
Telegraph,  were  made  by  Mr.  Sturgeon,  of  England.  He  bent 
a  piece  of  iron  wire  into  the  form  of  a  horse-shoe,  and  put  loosely 
around  it  a  coil  of  copper  wire,  with  wide  intervals  between  the 
turns  or  spires,  to  prevent  them  touching  each  other ;  and 
through  this  coil  he  transmitted  a  current  of  galvanism.  The 
iron,  under  the  influence  of  this  current,  became  magnetic ;  and 
thus  was  produced  the  first  electro-magnetic  magnet,  sometimes 
called  simply  the  electro-magnet.  An  account  of  this  experi- 
ment was  firat  published  in  November,  1825,  in  the  transactions 
of  the  Society  for  the  Encouragement  of  the  Arts  in  England  ; 
and  was  made  known  in  this  country  through  the  annals  of 
philosophy,  November,  1826. 

Nothing  further  was  done  pertaining  to  the  telegraph  until 
my  own  researches  in  Electro-magnetism,  which  were  com- 
menced in  1828,  and  continued  in  1829, 1880,  and  subsequently ; 
Barlow's  results,  as  I  before  observed,  had  prevented  all  at- 
tempts to  construct  a  Magnetic  Telegraph  on  the  plan  of  Am- 
pere, and  our  own  knowledge  of  the  development  of  magnetism 
in  soft-iron,  as  left  by  Sturgeon,  was  not  such  as  to  be  ap- 
plicable to  telegraphic  purposes.  The  electro-magnet  of  Stur- 
geon could  not  be  made  to  act  by  a  current  through  a  long 
Mrire,  as  will  be  apparent,  hereafter,  m  this  deposition. 

After  repeating  the  experiments  of  Oersted,  Ampere,  and 
others,  and!^  publishing  an  account,  in  1828,  of  various  modifi- 
cations of  electro-magnetic  apparatus,  I  commenced,  in  that 
year,  tlie  investigation  of  the  laws  of  the  development  of  mag- 
netisni   in  soflriron,  by  means  of  the  electrical  current.    The 
first  idea  that  occurred  to  me,  in  accordance  with  the  theory  of 
Ampere,  with  reference  to  increasing  the  power  of  the  electro- 
magnet, was  that  of  using  a  longer  wire  tnan  had  before  been 
employed.    A  wire  of  sixty  feet  in  length,  covered  with  sijk, 
was  wound  round  a  whole  length  of  an  iron  bar,  either  straight, 
or  in  tlie  form  of  a  U,  so  as  to  cover  its  whole  length  with  sev- 
eral thicknesses  of  the  wire. 

The  results  of  this  arrangement  were  such  as  I  had  anticipa- 
ted, and  electro-magnets  of  this  kind,  exhibited  to  the  Albany 
Institute  in  March,  1829,  possessed  magnetic  power  superior  to 
that  of  any  before  known. 
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^  The  idea  afterwards  occurred  to  me,  that  the  quantity  of  gal- 
yanism  supplied  by  a  small  galvanic  battery,  might  be  applied 
to  develop  a  still  greater  amount  of  ma^etic  power  in  a  large 
bar  of  iron.  On  experiment,  I  found  this  idea  correct  A  batp 
tery  of  two  and  a  half  square  inches  of  zinc,  developed  mag* 
netism,  in  a  large  bar,  sumcient  to  lift  fourteen  pounds. 

The  next  suggestion  which  occurred  to  me  was  that  of  using 
a  number  of  wires,  of  the  same  length,  around  the  same  bar, 
so  as  to  lessen  the  resistance  which  the  galvanic  current  experi- 
enced in  passing  from  the  zinc  to  the  copper,  through  the  coil. 
To  bring  this  to  the  test  of  experiment,  a  second  wire,  equal  in 
length  to  the  first,  was  wound  around  the  last  mentioned  mag- 
net, and  its  ends  soldered  to  the  plates  of  the  same  battery. 

The  magnet,  with  this  additional  wire,  lifted  twenty-eight 
pounds ;  or,  in  other  words,  its  power  was  doubled. 

A  series  of  experiments  was  afterwards  made,  to  determine 
the  resistance  to  conduction  of  wires  of  different  lengths  and 
diameters,  and  the  proper  lengths  and  number  of  wires  for  pro- 
ducing, with  different  kinds  of  galvanic  batteries,  the  maximum 
of  amount  of  magnetic  development,  with  a  given  quantity  of 
ainc  surface.      For  this  purpose,  a  bar  of  sof-tiron,  two  inches 
square  and  twentv  inches  long,  weighing  twenty-one  pounds, 
and  much  larger  than  any  before  used,  was  bent  in  the  form  of 
a  horse-shoe.    Around  this  were  wound  nine  strands  of  copper 
wire,  each  sixty  feet  long,  the  ends  left  projecting  so  that  one  or 
more  coils  could  be  used  at  once,  either  connected  with  a  bat* 
tery  or  with  each  other,  thus  forming  several  coils  with  several 
battery  connections,  or  one  long  coil  with  single  battery  connec- 
tions:   The  greatest  effect  obtained  with  this  magnet,  using  a 
battery  of  a  single  pair,  with  a  zinc  plate  of  two-fifths  of  a 
square  foot  of  surface,  and  all  the  wire  arranged  as  separate 
coils,  was  to  lift  a  weight  of  six  hundred  and  fifty  pounds ;  with 
a  large  battery  the  effect  was  increased  to  seven  hundred  and 
fifty  pounds,    in  a  subsequent  series  of  experiments,  not  pub- 
lished with  the  preceding,  the  same  magnet  was  made  to  sustain 
one  thousand  pounds.    When  a  compound  battery  was  em- 
ployed, of  a  number  of  pairs,  it  was  found  that  the  greatest  ef- 
fect was  produced  when  all  the  wires  were  arranged  as  a  single 
long  coil.    I  subsequently  constructed  electro-magnets,  on.  tne 
same  plan,  which  supported  much  greater  weights.     One  of 
these,  now  in  the  cabinet  of  Princeton,  will  sustain  three  thou- 
sand six  hundred  pounds,  with  a  battery  occupying  about  a  cu- 
bic foot  of  space.    It  consists  of  thirty  strands  of  wire,  each 
about  forty  feet  in  length.* 

*  The  natural  inference  from  this  narration,  from  bottom  of  page  98  to  paee  101  \m% 
fallacioufl  one.  It  seems  impossible  not  to  infer  from  it  that  Prof.  Henxy,  in  his  ex- 
periments from  1828  onward,  had  the  distinct  and  prominent  purpose  before  hie 
Bind,  of  removing  the  obetadee  to  the  practicabUitj  of  an  Eiectro-nuigiielac  T«il- 
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The  above-mentioned  experiments  exhibit  the  important  fact, 
that  when  a  galvanic  battery  of  intensity,  (that  is  to  say,  a  bat- 
tery consisting  of  a  number  of  pairs,)  is  employed,  the  electro- 
magnet connected  with  it  must  be  wound  witn  one  long  wire,  in 
.  order  to  produce  the  greatest  effect ;  and  that  when  a  battery  of 
quantity,  (that  is,  one  of  a  single  pair,)  is  employed,  the  proper 
form  of  the  magnet  connected  with  it  is  that  in  which  several 
shorter  wires  are  wound  around  the  iron.  The  first  of  these 
magnets,  which  is  the  one  now  employed  in  the  long  or  main 
circuit  of  the  telegraph,  may  be  called  an  intensitv  magnet ; 
and  the  second,  which  is  used  in  the  local  circuit,  may  be  denom- 
inated the  quantity* 

The  quantity  of  electricity  which  can  be  passed  through  a 
long  circuit  of  ordinary-sizea  wire  is,  under  the  most  favorable 
circumstances,  exceedingly  small ;  and  in  order  that  this  may 
develop  magnetism  in  a  bar  of  iron,  it  was  necessary  that  it 
should  be  made  to  revolve  many  times  around  the  iron,  that  its 
effects  may  be  multiplied ;  and  this  is  effected  by  using  a  long, 
single  coil.  Hence  it  will  be  seen,  that  the  electro-magnet  of 
Mr.  Sturgeon  was  not  applicable  to  telegraphic  purposes  in  a 
long  circuit. 

Previous  to  making  the  last  experiments  above  mentioned, 
in  order  to  guide  myself,  I  instituted  a  series  of  preliminary 
experiments  on  the  conduction  of  wires,  of  different  lengths  and 
diameters,  with  different  batteries.  In  these  experiments  a  gal- 
vanometer, or  an  instrument  consisting  of  a  magnetic  needle, 
freely  suspended  within  a  coil  of  wire,  was  first  employed  to 
denote,  by  the  deflection  of  its  needle,  the  power  of  the  current. 
The  result  firom  a  number  of  experiments,  with  a  battery  of  a 
single  pair,  was  the  same  as  that  obtained  by  Barlow — namely, 
that  the  power  diminished  rapidly  with  the  increase  of  distance. 

egraph,  by  aiming,  jtr^t^  to  disprove  the  inference  of  Barlow,  adverse  to  the  pro- 
ject, from  having  observed  the  rapid  diminution  of  power  in  an  electric  current  as 
distance  increased ;  and  second^  to  improve  the  electro-magnet  as  led  by  Sturgeon, 
for  the  special  purpose  of  making  it  applicable  to  telegraphic  purposes.  All  that  he 
had  ever  published,  previous  to  this  deposition,  (in  which,  for  the  first  time,  he  in- 
timates such  an  intent,)  may  be  safely  challenged  for  a  particle  of  proof  to  sustain 
snch  an  unwarrantable  assumption.  There  is  out  a  single  allusion,  in  anything  he 
had  ever  published,  to  an  Electric  Telegraph  of  any  kind ;  and  this  is  the  casual 
episodical  remark  in  relation  to  Barlow,  in  his  paper  of  1831.  Is  this  ingenuous  1 
What  he  had  published^  previous  to  1835,  at  least — not  what  he  had  concealed  tiit 
1849 — ^is  the  only  legitimate  history  for  a  Court. 

*  Here  is  a  manifest  perversion  in  the  description  of  my  arrangements  of  mag- 
nets, leading  to  the  false  impression,  that  I  had  adopted  the  two  kmds  of  magnets 
which  he  claims  to  have  perfected ;  and,  to  strengthen  the  impression,  names 
respectively  one,  the  intensity  magnet,  for  the  long  line  ;  and  the  other,  quantity 
magnet,  for  the  short  line.  The  magnet  of  both  lines  of  my  combined  circuits,  is 
the  common  electro-magnet,  wound,  as  su^^ested  by  Dana,  in  1827.  The  quantity 
magnet  of  Henry,  the  only  one  possessing  novelty,  is  not  necessary  in  the  tele- 
graph, and  has  never  been  used  in  its  arrangements,  so  far  as  I  have  learned. 
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With  the  same  battery,  and  a  larger  wire,  the  diminution  was 
less.  The  galvanometer  was  next  removed,  and  a  small  electro- 
magnet ^substituted  in  its  j)lace.  With  a  single  battery,  the 
same  result  was  again  obtained — a  great  diminution  of  lifting 
power  with  the  increase  of  distance.  After  this,  the  battery  of 
a  single  pair  was  removed,  and  its  place  supplied  by  one  of  in- 
tensity, consisting  of  twenty-five  pairs.  With  this  the  important 
fact  was  observed,  that  no  perceptible  diminution  of  the  lifting 
power  took  place,  when  the  current  was  transmitted  through  an 
intervening  wire,  between  the  battery  and  the  magnet,  of  up- 
wards of  one  thousand  feet. 

This  was  the  first  discovery  of  the  fact,  that  a  galvanic  cur- 
rent could  be  transmitted  to  a  great  distance  with  so  little  a  dim- 
inution of  force  as  to  produce  mechanical  effects,  and  of  the 
means  by  which  the  transmission  could  be  accomplished.*  I 
saw  that  the  Electric  Telegraph  was  now  practicaole ;  and  in 
publishing  my  experiments  and  their  results,  I  stated  that  the 
fact  just  mentioned  was  applicable  to  Barlow's  project  of  such  a 
telegraph.  I  had  not  the  paper  of  Barlow  before  me,  and  erred 
in  attributing  to  him  a  project  of  a  telegraph,  as  he  only  dis- 
proved, as  he  thought,  the  practicability  of  one.  Buttheinten- 
tionf  of  this  statement  was  to  show  that  I  had  established  the 
fact,  that  a  mechanical  effeot:|:  could  be  produced  by  the  gal- 
vanic current  at  a  great  distance,  operating  upon  a  magnet  or 
needle,  and  that  the  telegraph  was  therefore  possible.  In  ar- 
riving at  these  results,  and  announcing  their  applicability  to 
the  telegraph,  I  had  not  in  mind  any  particular  form  of  tele- 
graph, but  referred  only  to  the  general  fact,  that  it  was  now  de- 
monstrated that  a  galvanic  current  could  be  transmitted  to  great 
distances,  with  sufficient  power  to  produce  mechanical  effects 
adequate  to  the  desired  object. 

The  investigations  above  mentioned  were  all  devised  and 
originated,  and  the  experiments  planned,  by  myself.     In  con- 

*  A  mistake.  [See  page  33,  Defence.]  Soemmerring  had  projected  a  galnnie 
current  to  a  distance  of  2,248  feet,  with  a  force  tuffident  to  produce  mechanical 
effects,  and  used  the  same  electro-motive  power  as  Henry,  and  this,  in  IS  IS, 
eighteen  years  before  Henry  published  his  experiments.  Ampere  had,  also,  ac- 
tually produced  mechanical  effects  at  a  distance,  in  1820,  eleven  years  before. 

t  Whatever  the  intention  of  his  statement  in  his  published  ■  paper,  as  here 
attempted  to  be  explained,  the  statement  itself  confines  his  application  to  a 
needle  telegraph,  and  that  only ;  nor  could  it  have,  in  his  own  mind,  at  the  time, 
any  other  application,  so  far  as  telegraphs  were  concerned,  since  the  dectro-maenet 
had  then  never  been  proposed  for  telegraphic  purposes,  and  Htoiry  does  not  here 
propose  it,  nor  even  suggest  it. 

t  For  the  perfect  securing  of  *' mechanical  effects,"  at  a  distance,  by  electro 
motive  force,  all  that  was  necessary  to  ki^w,  after  Schweigger  had  invented  h  i 
multiplier,  but  especially  after  Soemmerring's  and  Ampere's  experiments,  was  th 
law  establishing  the  relation  between  the  resistance  to  be  overcome,  and  the  pcwe 
to  overcome  that  resistance ;  and  this  law  was  educed  by  Professor  Ohm,  o 
Nuremberg,  in  1827,  and  is  known  at  this  day  as  ''  Ohm's  law,  or  formula.^' 
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ducting  the  latter,  however,  I  was  assisted  by  Dr.  Philip  Ten 
Eyck,  of  Albany.  An  account  of  the  whole*  was  published 
in  the  19th  volume  of  "  Silliman's  Journal,"  in  1881,  with  the 
exception  of  the  account  of  the  large  magnet  afterwards  con- 
structed, at  Princeton,  in  1883,  and  the  experiment  mentioned 
of  lifting  a  thousand  pounds  with  one  of  my  first  magnets. 
While  I  was  engaged  in  these  researches,  Professor  Mohl,  of  the 
University  of  Utrecht,  was  pursuing  investigations  somewhat 
similar,  and  succeeded  in  making  powerful  electro-magnets,  but 
made  no  discovery  as  to  the  distinction  between  the  two  kinds 
of  magnets,  or  the  transmissibility  of  the  galvanic  current  to  a 
great  distance,  with  power  to  produce  mechanical  effects.t  In 
&ct,  his  experiments  were  but  a  repetition  on  a  large  scale  of 
those  of  Sturgeon. 

After  completing  the  investigations  above  mentioned,  I  com- 
menced a  series  of  experiments  on  another  branch  of  electricity 
closely  connected  with  this  subject.  Among  other  things,  I 
applied  the  principles  above  mentioned  to  the  construction  of 
an  electro-magnetic  machine,  which  has  since  excited  much  at- 
tention in  reference  to  the  application  of  electro-magnetism  as  a 
motive  power  in  the  arts4 

In  1832  I  was  called  to  the  chair  of  Natural  Philosophy  in 
the  College  of  New-Jersey,  at  Princeton ;  and,  in  my  first 
course  of  lectures  in  that  institutio  n,  in  1833,  and  in  every  sub 
sequent  year  during  my  connection  with  that  institution,  I 
mentioned  the  project  of  the  Electro-magnetic  Telegraph,  and 
explained  how  the  electro-magnet  might  be  used  to  produce 
mechanical  effects  at  a  distance,  adequate  to  making  signals  of 
various  kinds.  I  never  myself  attempted  to  reduce  these  princi- 
ples to  practice,  or  to  apply  any  of  my  discoveries  to  processes 
m  the  arts.  My  whole  attention,  exclusive  of  my  duties  to  the 
College,  was  devoted  to  original  scientific  investigations,  and  I 
left  to  others  what  I  considered  in  a  scientific  view  of  subordi- 
nate importance,  the  application  of  my  discoveries  to  useful 
purposes  in  the  arts.    Besides  this,  I  partook  of  the  feeling 

*  How  far  this  statement  is  correct,  may  readily  be  ascertained  by  comparing  I 
with  his  account  of  his  experiments  in  his  paper,  in  "  Silliman's  Journal,"  which 
paper  is  herewith  appended. 

t  Compare  this  narration  with  his  statement  in  the  last  paragraph  of  his  paper 
in  "  Silliman's  Journal."  Here  the  magnets^  as  applicable  to  a  telegraph,  are  put 
forward  as  the  principal  object  of  his  researches.  There  the  principal  object  is  a 
magnet  of  sreat  power,  with  a  small  expenditure  of  galvanism.  Not  a  word 
respecting  the  bearing  of  the  magnets  upon  a  telegraph. 

t  How  is  this  electro-mag'netic  maehine  applicable  to  any  telegraph  known  to 
Professor  Henry,  at  the  time  he  pablisbed  his  paper  describing  it  1  In  this  depo- 
sition there  is  an  attempt  to  connect  theia,  as  if  ho  had  my  telegraph  in  his  mmd 
at  the  time.  This  is  all  wrong.  For  Professor  Henry's  opinion  of  this,  as  well 
as  other  machines  of  the  same  character,  see  his  letter  to  me  of  February,  1842, 
on  p.  16,  Defence  ;  and  for  his  opinion  of  its  intrinsic  Yalue,  see  the  paper  itself. 
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common  to  men  of  science,  which  disinclines  them  to  secure  to 
themselves  the  advantages  of  their  discoveries  by  a  patent. 

In  Febraarj,  1837, 1  went  to  Europe;  and  early  m  April  of 
that  year,  Prof.  Wheatstone,  of  London,  in  the  course  of  a  visit 
to  him  in  King's  College,  London,  with  Prof.  Bache,  now  of  the 
Coast  Survey,  explained  to  us  his  plans  of  an  Electro-magnetic 
Telegraph ;  and  among  other  things,  exhibited  to  us  his  method 
of  bringing  into  action  a  second  galvanic  circuit.  This  con- 
sisted in  closing  the  second  circuit  by  the  deflection  of  a  needle, 
80  placed  that  the  two  ends  projecting  upwards,  of  the  open 
circuit,  would  be  united  by  the  contact  of  tde  end  of  the  needle 
when  deflected ;  and  on  opening  or  breaking  of  the  drcoit  so 
closed  by  opening  the  first  circuit,  and  thus  interrupting  the  cur- 
rent, when  the  needle  would  resume  its  ordinary  position  under 
the  influence  of  the  magnetism  of  the  earth.  I  informed  him 
that  I  had  devised  another  method  of  producing  effects  some- 
what similar.  This  consisted  in  opening  the  circuit  of  my  large 
quantity  magnet,  at  Princeton,  when  loaded  with  many  hundred 
pounds  weignt,  by  attracting  upward  a  small  piece  of  moveable 
wire  with  a  small  intensity  magnet,  connected  with  a  long  wire 
circuit.  When  the  circuit  of  the  large  battery  was  thus  broken 
by  an  action  from  a  distance,  the  weights  would  fall,  and  great 
mechanical  effect  could  thus  be  produced,  such  as  the  ringing 
of  church  bells  at  a  distance  of  a  hundred  miles  or  more,  an 
illustration  which  I  had  previously  given  to  my  class  at 
Princeton.  My  impression  is  strong,  that  I  had  explained  the 
precise  process  to  my  class  before  I  went  to  Europe ;  but  testify- 
ing now  without  the  opportunity  of  reference  to  my  notes,  I 
cannot  speak  positively.*  I  am,  however,  certain  of  having 
mentioned  in  my  lectures  every  year  previously,  at  Princeton, 
the  project  of  ringing  bells  at  a  distance,  by  the  use  of  the 
electro-magnet,  and  of  having  frequently  illustrated  the  princi- 
ple to  my  class,  by  causing  in  some  cases  a  thousand  pounds  to 
fall  on  the  floor,  by  merely  lifting  a  piece  of  wire  from  two  cups 
of  mercury  closing  the  circuit 

The  object  of  Pro£  Wheatstone,  as  I  understood  it,  in  bring- 
ing into  action  a  second  circuit,  was  to  provide  a  remedy  for  the 
diminution  of  force  in  a  long  circuit.  My  object  in  the  process 
described  by  me,  was  to  bring  into  operation  a  large  quantity 
magnet,  connected  with  a  quantity  battery  in  a  local  circuit,  bj 
means  of  a  small  intensity  magnet,  and  an  intensity  battery  at 
a  distancef. 

The  only  other  scientific  facts  of  importance  to  the  practical 
operation  of  the  telegraph  not  already  mentioned,  are  the  dis- 

*  See  page  [55]  Defence. 


^  oee  page  i^ooj  ueience. 

t  See  remarks  on   rose  examination,  p.  [57]  Defence. 
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oovery  by  Steinheil,  in  1887,  in  Germany,  of  the  practicability 
of  completing  a  galvanic  circuit,  by  using  the  earth  for  com- 
pleting the  circuit,  and  the  construction  of  the  constant  battery 
in  1836,  or  about  that  time,  by  Prof.  Daniel,  of  King's  College, 
London.    I  believe  that  I  was  the  first  to  repeat  tne  experi- 
ments of  Steinheil  and  Daniel  in  this  country.    I  stretched  a 
wire  from  rpj  study  to  my  laboratory,  through  a  distance  in 
the  air  of  several  hundred  yards,  and  used  the  earth  as  a  return 
conductor,  with  a  very  minute  battery,  the  negative  element  of 
which  was  a  common  pin,  such  as  is  used  in  dress,  and  the  posi- 
tive element  the  point  of  a  zinc  wire  immersed  in  a  single  drop 
of  acid.     With  tnis  arrangement,  a  needle  was  defiectea  in  my 
laboratory  before  my  class.    I  afterwards  transmitted  currents 
in  various  directions,  through  the  college  grounds  at  Princeton. 
The  exact  date  of  these  experiments  I  am  unable  to  give  with- 
out reference  to  my  notes.    They  were  previous,  however,  to 
the  unsuccessful  attempt  of  Mr.  Morse  to  transmit  currents  of 
electricity  through  wires  buried  in  the  earth,  between  Washing- 
ton and  Baltimore,  and  before  he  attempted  to  use  the  earth  as 
a  part  of  the  circuit.  Previous  to  this  time,  and  after  the  above- 
mentioned  experiments,  Mr.  Morse  visited  me  at  Princeton,  to 
consult  me  on  the  arrangement  of  his  conductors.    During  this 
visit,  we  conversed  freely  on  the  subject  of  insulation  and  con- 
duction of  wires.    I  urged  him  to  put  his  wires  on  poles,  and 
stated  to  him  my  experiments  and  their  results. 

In  the  course  of  the  years  1886  and  1837,  various  plans  of 
more  or  less  merit  were  devised,  and  more  or  less  carried  into 
effect,  for  applying  the  principles  already  discovered  to  the  con- 
struction or  Electro-magnetic  Telegraphs,  in  different  parts  of 
the  world ;  but  of  these  I  do  not  undertake  to  give  anv  particu- 
lar account.  I  would  say,  however,  that  of  these  plans,  that 
for  which  Mr.  Morse  subsequently  obtained  a  patent  was,^n 
my  judgment,  the  best. 

3.  Please  state  whether  or  not  you  are  acquainted  with 
the  Electro-magnetic  Telegraph,  for  which  S.  F.  B.  Morse 
obtained  a  patent  in  1846  r  If  you  are,  please  state  whether 
any ;  and  if  any,  which  of  the  principles  or  plans  which  you 
have  described  as  discovered  or  announced  by  yourself  or  others, 
are  used  in  the  construction  or  operation  of  it  ?  Statealso  what 
principles  used  in  the  telegraph  are,  so  far  as  you  know,  original 
with  Prof.  Morse? 

Answer. — I  am  acquainted  with  the  principles  and  general 
mode  of  operation  of  the  telegraph  and  improvement  referred 
to.  The  telegraph  is  based  upon  the  facts  discovered  by 
myself,*  and  others  of  which  I  have  already  given  an  account. 

*  It  will     be   perceWed  that   the  answer,  for  the  most  part,  to  this  inter- 
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The  plan  which  was  first  described  to  me,  in  the  autumn  of 
1837,  by  Mr.  Morse,  or  by  Prof.  Gale,*  (who  was  associated  with 
him  in  the  construction  of  the  telegraph,)  was,  to  employ  a 
single  entire  circuit  of  wire,  with  an  intensity  battery  to  excite 
the  current,  and  an  intensity  magnet  to  receive  it  and  produce 
a  mechanical  action  which  would  work  the  recording  apparatus. 
Mr.  Morse  afterwards  employed  the  intensity  battery  m  a  long 
circuit,  and  an  intensity  magnet  to  receive  its  current  at  a  dis- 
tant point,  and  produce  the  mechanical  effect  of  closing  a  second- 
ary circuit.  The  secondary  circuit  may  be  either  employed  to 
transmit  a  second  current  to  a  distant  point  and  there  dose  a 
third  circuit,  and  thus  continue  the  line,  or  for  working  a  re- 
cording apparatus  in  the  secondary  circuit ;  or  it  may  be  em- 
ployed without  reference  to  the  continuation  of  the  line,  as  a 
short  local  circuit  to  work  a  local  magnet.  In  the  first  case 
there  must  be  in  the  secondary  circuit  an  intensity  battery  and 
intensity  magnet ;  in  the  last  case,  a  quantity  magnet  and  quan- 
tity battery  are  required.^ 

rogatory,  is  evasive.  He  is  distinctly  asked  to  point  out  which  of  the  frindfia 
or  plant  which  he  had  discovered,  are  ased  in  the  constraction  of  my  telegraph. 
Yet  he  specifies  nothing  distinctly  as  his.  He  says,  in  general  terms,  that  it  is 
based  on  facts,  discovered  by  him.  What  fact  ?  Is  it  that  of  a  mode  of  obtain- 
ing the  greatest  amount  of  magnetic  power,  with  the  smallest  amount  of  galvan- 
ism ?  this  is  the  great  fact  he  announces  as  his  discovery,  the  only  new  fact  not 
known  before ;  and  with  this,  as  I  have  said,  my  telegraph  has  nothing  to  do. 
Does  he  mean,  when  describing  my  plan  of  employing  the  usual  CruilKsbank'i 
battery  with  an  electro-magnet  in  the  circuit,  to  intimate  that  this  magnet  or  bat- 
tery was  derived  from  him  1  He  is  in  error ;  Prof.  Dana  used  them  in  1827,  in 
connection,  and  exhibited  them  to  his  audience,  (to  me  among  the  number,)  before 
Prof  Henry  had  even  commenced  his  studies  in  electro-magnetism.  If  he  means 
to  intimate  that  the  combination  of  circuits  was  his  plan,  he  is  in  error,  as  I  have 
shown  at  length  in  the  Defence  at  p.  [60]  and  onward.  If  he  means  in  deserib- 
ing  the  local  circuit  arrangement,  that  the  magnet  I  use  is  his  qvantUy  mai^net,  he 
ia^ain  in  error.    If  he  means  any  other  kind  of  magnet,  then  it  is  not  his. 

♦  He  says,  "  by  Mr.  Morse,  or  by  Prof  Gale."  If  either  of  us  described  jbe 
telegraph  to  him  at  that  period,  it  roust  have  been  Prof  Gale;  since  I  have 
shown  that  my  first  acquaintance  with  him  was  •not  till  May,  1889. 

t  Much  stress,  it  will  be  seen,  is  laid  by  Prof  Henry  on  the  terms,  *  tnieMifjf' 
and  *  quantity  ,**  and  he  has  applied  these  terms  to  two  kinds  of  magnets :  itu^nnftr, 
to  the  usual  and  common  magnet,  with  a  helix  of  a  single  long  wire  ;  and  gvaa^, 
to  a  magnet  with  a  helix  composed  of  numerous  short  wires — ^tbis  latter  being 
the  magnet  which  he  invented  to  obtain  *'  great  magnetic  power,  at  a  small  ex- 
penditure of  galvanism.'^  These  terms  he  has  borrowed  from  the  two  kinds  of 
Voltaic  battery — the  battery  of  intensity ^  or  one  with  many  elements,  plates,  or 

fiairs ;  and  the  battery  of  quantity^  or  one  with  a  single  element,  plate,  or  pair, 
t  is  somewhat  difficult  to  understand  what  he  claims  as  new  in  these  particulars, 
as  applicable  to  a  telegraph.  Both  kinds  of  battery  have  been  known  from  the 
very  birth  of  galvanism.    The  intensity  forms  of  the  battery  were  the  kinds  ear- 


improvement  on  Volta's,  made  as  early  as  1804,  is  also  an  intensity  battery  ;  and 
the  improved  batteries  of  the  present  day,  and  those  most  in  use  for  general  por- 
(a)  Wilkinson's  Elements  of  Oalvanism.    Vol.  II.,  p.  190. 
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I  heard  nothing  of  the  secondary  circuit  as  a  part  of  Mr. 
Morse's  plan,  until  after  his  return  from  Europe,  whither 
he  went  in  1888.*  It  was  not  till  long  after  this  that  Mr. 
Morse  used  the  earth  as  a  part  of  the  circuit,  in  accordance 
with  the  discovery  of  Steinheil. 

I  am  not  aware  that  Mr.  Morse  ever  made  a  single  original 
discovery,  in  electricit;^,  magnetism,  or  electro-magnetism,  ap- 
plicable  to  the  invention  of  the  telegraph.  I  have  always 
considered  his  merit  to  consist  in  combining  and  applying  tne 
discoveries  of  others  in  the  invention  of  a  particular  instru- 
ment and  process  for  telegraphic  purposes.  I  have  no  means  of 
determining  how  far  this  invention  is  original  with  himself,  or 
how  much  is  due  to  those  associated  with  him, 

4.  Please  state  when  you  first  became  acquainted  with  Prof. 
Morse,  and  what  knowledge  he  possessed  of  electricity,  mag- 
netism, and  electro-magnetism ;  and  what  information  you  or 
others  communicated  to  him,  relating  to  the  telegraph  ?  State, 
alipo,  all  you  know  of  the  attempts  of  himself  and  others  asso- 
ciated with  him,  to  construct  an  Electro-magnetic  Telegraph, 
either  from  your  own  observation  or  from  statements  made  oy 
himself  or  byothers,  in  your  presence  ?  •  State,  particularly,  any 
conversation,  if  any,  jom  may  have  had  with  him,  in  reference 
to  your  own  discoveries,  applied  to  the  telegraph  ? 

Answer. — Shortly  after  my  return  from  Europe,  in  the  autumn 
of  1837,  I  learned  that  Mr.  Morse  was  about  to  petition  Con- 
gress for  assistance  in  constructing  the  Electro-magnetic  Tele- 

foaea  in  the  arts  and  for  scientific  investigation,  are,  for  the  most  part,  intensity 
batteries.     Tlie  distinctive  qualities,  too,  of  inlennty  and  quantity,  in  relation  to 
batteries,  wefe  among  the  very  earliest  discovered  and  commented  on  by  savans. 
An  intensity  battery  was  recognised  as  having  greater  power,  according  to  the 
iramber(a)  of  its  plates,  and,  of  course,  ability  to  propel  a  galvanic  current  with 
greater  velocity ;   while  a  quantity  battery  was  perceived  to  have  but  a  feehie 
power  for  this  purpose.     These,  therefore,  are  no  recent  discoveries.     I  have  used 
both  kinds  of  battery  in  the  telegraph,  from  the  beginning.     The  intennty  battery, 
onCruikshank^s  plan,  was  first  used  by  me,  on  a  circuit  of  great  length  ;  a  battery 
which  may  now  be  used  for  the  telegraph,    but  with  less  convenience  than 
Grove's  6l  Daniel's  improvements  upon  it ;  these  latter  having  the  great  advan- 
tage of  tustaining-  power ;  yet,  so  far  as  practicability  is  concerned,  of  no  superior 
efficacy  in  accomplishing  the  result.     The  quantity  battery  is  used  in  my  local 
eireait,  because  it  is  sufficient  for  my  purpose  ;  but  not  the  quantity  magnet,  in- 
vented and  ao  called  by  Prof  Henry.     I  employ,  and  have  always  employed,  the 
usual  electro-mai^net,  in  one  of  its  earliest  forms.     Sturgeon's  magnet,  the  kind  of 
magnet  first  exhibited  to  me  by  Prof  Dana,  has  been  tried,  and  anwers  perfectly 
weJI,  io  the  local  circuit. 

*  I  retorned  in  1839.  So  far  as  this  is  understood  as  intimating  that  I  had  no 
tuch  plan  as  the  secondary  circuit  before  I  went  to  Europe,  because  he  was  not 
made  acqaainted  with  it,  it  is  sufficient  to  say  the  evidence  was  before  the  court, 
that  I  described  the  two  circuits  in  combination  in  1836,  constructed  and  used 
them  in  March,  1837,  and  specified  them  at  the  Patent  Office  in  1838,  before  I 

went  to  £urope. 

(a)  WUklnson.    Vol.  II.,  pp.  800, 149, 153, 157. 
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graph.  Some  of  my  friends  in  Princeton,  knowing  wliat  I  had 
done  in  developing  the  principles  of  the  telegraph,  urged  me 
to  make  the  representations  to  Congress,  which  I  expressed  some 
thought  of  doing,  namely — that  the  principles  of  the  Electro- 
magnetic Telegraph  belonged  to  the  science  of  the  world;  and 
that  any  appropriation  which  might  be  made  by  Congress,  should 
be  a  premium  for  the  best  plan,  and  the  means  of  testing  the 
same,  which  the  ingenuity  of  the  country  might  oflFer.  Shortly 
after  this,  I  visited  New- York,  and  there  accidentally  made  the 
personal  acquaintance  of  Mr.Morse.  He  appeared  to  oe  an  unas- 
suming and  prepossessing  gentleman,  with  very  little  knowledge 
of  the  general  principles  of  electricity,  magnetism,  or  electro-mag- 
netism.* He  made  no  claims,  in  conversation  with  me,  to  any 
scientific  discovery,  or  to  anything  beyond  his  particular  ma- 
chine, and  process  of  applying  known  principles  to  telegraphic 
purpos  He  explained  to  me  his  plan  of  a  telegraph  with 

which  he  had  recently  made  a  successful  experiment  I  thought 
this  plan  better  than  any  with  which  I  had  been  made  ac- 
quainted in  Europe.  I  became  interested  in  him ;  and,  instead 
of  interfering  in  his  application  to  Congress,  I  gave  him  a  cer- 
tificate in  the  form  of  a  letter,  J  stating  my  confidence  in  the  prac- 
ticability of  the  Electro-magnetic  Telegraph,  and  my  belief  that 
the  form  proposed  by  himself  was  the  best  which  had  been  pub-  ^ 
lished. 

Mr.  Morse  subsequently  visited  Princeton  several  times,§  to 
confer  with  me  on  the  principles  of  electricity  and  magnetism, 
which  might  be  applicaole  to  the  telegraph.  I  freely  gave  him 
any  information  I  possessed.  ^ 

I  learned  in  1837,  or  thereabouts,  that  Prof.  Gale  and  Dr. 
Fisher  were  the  scientific  assistants  of  Mr.  Morse  in  preparing 
the  telegraph.     Mr.  Vail  was  also  employed,  but  I  know  not  in 

*  It  will  be  thought  that  Prof  Henry  must  have  very  industriously  improTed  the 
few  moments  of  this  confessedly  casual  interview,  to  examine  me  in  the  extent 
of  my  acquirements  in  electricity,  magnetism,  and  electro-magnetism.  One  woald 
suppose  be  was  rather  giving  to  the  Faculty  of  College  the  result  of  his  examina- 
tion of  a  candidate  for  entering  college,  than  speaking  to  a  court  of  one,  his  equal 
in  academic  position,  (I  say  not — equal  in  scientific  acquirements.)  This  tone  sa* 
vors  not  a  little  of  pique,  and  would  not  have  been  used  by  him  previous  to  the 
publication  of  Vail's  book.  But,  let  it  pass.  His  narration  is  unfortanatcly  er- 
roneous in  dates,  as  usual.  His  memory  is  at  fault  in  making  the  firtt  interview 
with  me  in  1837,  in  New- York,  when  it  has  been  shown  that  it  was  in  1839,  two 
years  later,  and  in  Princeton. 

t  Scientific  reputation  follows,  presumedly,  on  "  scientific  discovery."  If  the 
former  is  awarded  by  a  competent  judge,  to  any*  one,  it  may  be  presumed  that 
he  deserves  it,  on  account  of  tdentific  ducoverf.  Prof.  Henry,  in  hie  letter  of  Febis- 
ary,  1842,  awards  to  me  "  scientific  reputation,"  as  a  '*  just  claim  ;^*  but  this  was 
before  the  fatal  year  1845.  before  VaiPs  book  appeared.     Tempora  muiamtur,  &c 

t  The  letter  of  February,  1642,  which  speaks  for  itself,  written  ^V9  years  after 
this  supposititious  interview. 

^  *' Several  times  !"  ttoice,  if  that  is  several  times;  first,  in  May,  1839,  and 
second,  and  last,  in  Feb.,  1844. 
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what  capacity,  and  I  am  not  personally  acquainted  with  him. 
With  Prof,  (rale  I  have  been  intimately  acquainted  for  several 
years ;  he  had  been  a  pupil  in  chemistry  of  my  friend  Dr.  Tor- 
rey,  and  had  studied  my  papers  on  electro-magnetism,  and,  aB 
he  informed  me,  had  applied  them  in  the  arrangement  of  the 
apparatus  for  the  construction  of  Morse's  Telegraph.* 

My  researches  had  been  given  to  the  world  several  years  be- 
fore the  attempt  was  made  to  reduce  the  Magnetic  Telegraph  to 
practice.  Mr.  Chilton,  of  New-York,  informed  me  that  he  had 
referred  Mr.  Morse  to  them  previous  to  his  experiments  in  the 
New- York  University.f  I  was,  therefore,  much  surprised  on 
the  publication,  in  1846,  of  a  work  purporting  to  give  a  historv 
of  the  telegraph,  and  of  the  principles  on  which  it  was  foundedf, 
by  Mr.  Vail,  then  principal  assistant  of  Mr.  Morse,  and  one  of 
the  proprietors  of  his  patent,  to  find  all  my  published  researches 
relating  to  the  telegraph  passed  over  with  little  more  than  the 
remark,  that  Dr.  Mohi  and  myself  had  made  large  electro-mag- 
netic magnets.  Presuming  that  this  publication  was  authorized 
by  Mr.  Morse,  and  the  proprietors  of  the  telegraph,  I  complain- 
ed to  some  of  his  friends  of  the  injustice,  ana  after  his  return 
from  Europe,  (for  he  was  absent  at  the  time  the  book  was  is- 
sued,) I  received  a  letter,  copied  and  signed  by  Mr.  Vail,  but 
written  by  Mr.  Morse,  as  the  latter  afterwards  informed  me, 
excusing  the  publication  on  the  ground  that  he,  (Mr.  Vail,)  was 
ignorant  of  what  I  had  done,  and  asking  me  for  an  account  of 
my  researches.  This  letter  was  addressed  to  me  after  the  book 
had  been  translated  into  French,  and,  I  believe,  published  in 
Paris.  To  the  letter  I  did  not  think  fit  to  make  any  reply.  I 
afterwards  received  a  letter  from  Mr.  Morse,  in  his  own  name, 
on  the  same  subject,  to  which  I  gave  a  verbal  reply  in  January, 
1847,  in  Washington.  In  this  interview,  Mr.  Morse  acknow- 
ledged that  injustice  had  been  done  me,  but  said  that  proper 
reparation  would  be  made.  Another  issue  of  the  same  work 
was  made,  bearing  date  1847,  in  which  there  is  no  change  in 
the  statement  relative  to  my  researches. 

About  the  beginning  of  1848,  Mr.  Walker,  of  the  Coast  Sur- 
vey, in  a  report  on  the  application  of  the  telegraph  to  the  de- 
termination of  difierences  of  longitude,  alluded^  to  my  re- 
searches. A  copy  of  this  was  sent  to  Mr.  Morse,  which  led  to 
an  interview  between  Mr.  Walker,  Prof.  Gale,  Mr.  Morse,  and 

*  It  is  intended  here  to  insinuate  that  if  I  did  not  get  information  directly  from 
him  or  his  writinffs,  I  got  it  indireeUy  through  Dr.  Galo.  The  fallaciousness  of 
this  is  shown  in  the  second  note  on  the  next  page. 

f  As  my  first  experiments  in  the  University  in  1836,  and  onward  until  1837, 
vrere  known  to  comparatively  a  small  number  of  persons,  my  pupils  and  others, 
I>r.  Chilton  could  speak  only  of  those  that  were  more  publicly  shown  in  1837, 
bsxt  at  which  time  the  telegraph  was  essentially  coropletea  It  could  have  deriy^'d 
no  aid  at  this  time  from  anytning  published  by  Prof.  Henry. 
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myself.  At  tbis  meeting,  which  took  place  at  my  office  in 
Washington,  Mr.  Morse  stated  that  he  nad  not  known  until 
reading  my  paper  in  January,  1847,^  that  I  had  two  years  be- 
fore his  first  conception  in  1832,  settled  the  point  of  practica- 
bility of  the  telegraph,  and  shown  how  mechanical  effects  could 
be  produced  at  a  distance,  both  in  the  deflection  of  a  needle 
and  in  the  action  of  an  electro-magnet ;  that  he  did  not  know, 
at  the  time  of  his  experiments  in  1837,  that  there  had  been  any 
doubts  of  the  action  of  a  current  at  a  distance,  and  that  in  the 
confidence  of  the  persuasion  that  the  effect  could  be  produced, 
he  had  devised  the  proper  apparatus  by  which  his  tel^aph 
was  put  in  operation.  Prof  Gale  being  then  referred  to,  stated 
that  Mr.  Morse  had  forgotten  the  precise  state  of  the  case ;  that 
he,  (Mr.  Morse,)  previous  to  his,  (Dr.  Grale's,)  connection  with 
him,  hsd  not  succeeded  in  producing  effects  at  a  distance ;  that 
when  he  was  first  called  in  he  found  Mr.  Morse  attempting  to 
make  an  electro-magnet  act  through  a  circuit  of  a  few  yards  of 
copper  wire,  suspended  around  a  room  in  the  University  of 
New- York,  and  that  he  could  not  succeed  in  producing  the  de* 
sired  effect,  even  in  this^  that  circuit ;  that  he,  (Dr.  Gale,)  asked 
him  if  he  had  studied  Prof.  Henry's  paper  on  the  sjibject,  and 
that  the  answer  was  ^'  Ko ;"  that  he  then  informed  Mr.  Morse 
that  he  would  find  the  principles  necessary  to  success  explained 
in  that  paper ;  that  instead  of  the  battery  of  a  single  element, 
he  should  employ  one  of  a  number  of  pairs ;  and  that,  in  place 
of  the  magnet  with  a  short  single  wire,  he  should  use  one  with 
a  long  coil.  Dr.  Gale  further  stated  that  his  apparatus  was  in 
the  same  builjding,  and  that  having  articles  of  the  kind  he  had 
mentioned,  he  procured  them,  and  that  with  these  the  action  was 
produced  through  a  circuit  of  half  a  mile  of  wire.  To  this 
statement  Mr.  Morse  made  no  reply.  The  interview  then  te^ 
minated,  and  I  have  since  had  no  lurther  communication  with 
him  on  the  subjectf 

*  Here  datei  are  mifapprehended.  It  was  in  1847,  that  in  pasnnc  throagfa 
Philadelphia,  I  bad  access,  m  the  library  of  the  American  Philosophical  Society, 
to  the  Edinburffh  Philos.  Journal  for  Jan.,  1825,  Vol.  XII.,  p.  195,  which  eiTei 
all  that  I  can  find  respecting  *'  Barlow's  project,"  as  Henry  styles  it.  I  had  en- 
deavored to  find  tbis  work  in  the  New- York  libraries,  but  in  vain  ;  and  Henry  has 
confounded  the  two  dates,  to  wit,  the  date  of  1837,  the  time  of  my  first  know- 
ledge of  his  paper  in  Silliman's  Journal,  and  the  date  of  1847,  the  time  of  mj 
first  knowledge  of  the  **  project  of  Barlow." 

t  The  whole  narration  of  the  incidents  of  this  interview  on  this  page,  from  line 
eleven  to  the  bottom,  is,  from  beginning  to  end,  fallacious.  The  convenatioa, 
questions  and  answers  are  misrecollected,  misrepresented,  and  untrue.  As  legal 
testimony,  it  was  certainly  open  to  exception,  and  should  have  been  excepted  to  by 
legal  counsel,  but,  fortunately,  it  had  no  weight  with  the  courts. 

l)r.  Gale  Is  made  by  Henry  to  say,  that  previous  to  his  (Gale*s)  connection 
with  me,  I  had  not  succeeded  in  producing  effects  at  a  distance,  dec,  and  that  I 
"  had  not  succecdcdf  even  in  a  Jew  yards  of  tr  ire,  to  produce  the  desired  effect^'*     This 
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6.  Please  state  whether  or  not  jou  eyer  constructed  any  ma- 
chine, for  producing  motion,  by  magnetic  attraction  and  repxQ- 
aoQ ;  if  yea,  what  was  it,  and  what  led  to  the  making  of  it  ? 

Answer.  After  developing  the  great  magnetic  power  of  the 
electro-magnet,  as  already  described,  the  thought  occurred  to 
me,  that  this  power  might  be  applied  to  give  motion  to  a  ma- 
chine.   The  smiplest  arrangement  which  suggested  itself  to  my 
mind  was  one  already  referred  to,  namely  ;  causing  a  moveable 
bar,  supported  on  a  horizontal  axis,  like  a  scale  beam,  to  be  at- 
tracted and  repelled  by  two  permanent  magnets.    This  could 
be  readily  enected   by  transmitting,  through   a  coil  of  wire 
around  the  suspended  bar,  a  current  of  galvanism,  first  in  one 
direction,  and  then  in  the  opposite  direction,  the  alternations 
of  the  current  being  produced  by  dipping  the  ends  of  wires, 
projecting  from  the  coil,  into  cups  of  mercury,  connected  with 
batteries,  one  on  either  side.    An  account  of  this  was  publish- 
ed in  Silliman's  Journal,  for  1831,  Vol.  XX.,  p.  840.    It  was 
the  first  successful   attempt  to  produce  a  mechanical  motion 
which  might  apparently  be  employed  in  the  arts,  as  a  motive 
power.     This  little  machine  attracted  much  attention  at  home 
and  abroad,  and  various  modifications  of  it  were  made  b^  my- 
self; and  others.    I  never,  however,  regarded  it  as  practically 
applicable  in  the  arts,  because  of  the  great  expense  of  produc- 
ing power  by  this  means,  except,  perhaps,  in  particular  cases, 
where  expense  of  power  is  of  little  consequence. 

6.  Please  look  at  the  drawings  of  the  Columbian  Telegraph, 
now  shown  you,  marked  G.  W.  B.,  and  N.  B.  C,  and  certified 
by  G.  S.  HUliard,  Commissioner.  Describe,  generally,  the  ap- 
paratus represented,  and  its  mode  of  operation,  and  state  m 
what  respects,  if  any,  it  differs  from  the  telegraphic  apparatus 
patented  by  Mr.  Morse? 

u  Prof.  Henry's  statement  of  what  he  says  Dr.  Gale  stated  at  the  interview. 
Was  it  Prof.  Henry's  object  to  show,  that  through  Dr.  Gale,  who  had  a  know- 
ledge of  his  "  published  researches,"  these  researches  were  made  available  to  me  in 
my  invention  ;  What,  then,  does  Dr.  Gale  testify  when  on  the  witness's  stand  1 
When  questioned,  without  any  reference  to  this  interview,  he  says — jPtr^^  "  That  he 
became,  for  the  first  time,  acquainted  with  my  telegraph  in  January,  1836."  Second. 
When  qaestioned,  *'  Was  not  such  machinery,"  (the  telegraph,)  "  completed  when 
you  first  saw  it,  and  if  not,  what  remained  to  be  done  V*  He  answers — "  It  was 
imperfect  order  when  I  first  saw  it."  And  again,  when  asked,  <*  Could  said  Morse 
saccessfdlly  operate  his  telemph,  prior  to  your  communicating  to  him  scientific  in- 
teihgence  ?     He  replies,  *'  Said  Morse  could  have  successfully  operated  his  telegraph, 

and    DID    BO     OPBRITB    IT,  PRIOR  TO    MY    COMUnNICATlNG    ANY   8CIBNTIFIC    INTBLU- 

6BNCB."  A  memory  defective  in  an  unusual  degree,  is  the  most  charitable  con- 
struction for  Prof.  Henry,  that  can  be  put  on  such  manifest  aberrations  from  fact, 
in  attempting  to  recollect  what  was  said  by  another.  I  have  evidence  that  Dr. 
Gale  "  hoM  no  recollection"*  of  making  any  such  remarks  at  this  interview  as  Prof. 
Henry  has  put  into  his  mouth.  I  certainly  have  no  recollection  of  any  such  con- 
versation myself,  and  I  emphatically  deny  what  he  reports  of  the  part  I  took  in 
the  conversation. 
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Ansioer.  I  have  looked  at  the  drawings^  and  I  find,  on  exam- 
ination, that  it  will  be  impossible  for  me  to  give  a  definite  «&• 
Bwer  to  the  question,  unless  I  have  more  time  than  is  now  at 
my  disposal,  and  the  means  of  examining  and  comparing  the 
operations  of  the  machines. 

7.  Please  state,  if  jou  can,  how  many  original  ezperimenti 
you  have  made,  in  the  course  of  your  investigation,  in  electrid- 
ty,  magnetism,  and  electro-ma^etism? 

Answer.  The  experiments  i  have  mentioned,  in  this  deposi- 
tion, form  but  a  small  part  of  my  original  investigations.  Be- 
sides many  that  I  made  in  Albany,  wnich  I  have  not  mentioi^ 
ed,  since  my  removal  to  Princeton,  I  have  made  several 
thousand  on  electricity,  magnetism,  and  electro-magnetism;  par- 
ticularly the  former,  which  have  more  or  less  bearing  on  prac- 
tical applications,  of  this  branch  of  science,  brief  minutes  of 
which  fill  several  hundred  folio  pages.  Many  of  these  have 
not  been  published  in  detaiL  They  have  cost  me  yeara  of  labor 
and  much  expense. 

The  only  reward  I  ever  expected  was  the  consciousness  of 
advancing  science,  the  pleasure  of  discovering  new  truths,  and 
the  scientific  reputation  to  which  these  labors  would  entitle  me: 

JOSEPH  HENBY. 
Sworn  to  before  me, 

J^tember  7th,  1849. 

Geo.  S.  Hilliard, 

Chmmissianer. 
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PROP.  HENBY'S  paper,  published  in  vol.  XIX.  OP  silliman's 
JOURNAL  OP  SCIENCE — JANUARY,  1881. 

On  ihe  application  of  the  principle  of  the  Galvanic  Multiplier  to 
Electro-magnetic  Apparatus^  and  also  to  the  development  of  great 
magnetic  power  in  soft-iron^  with  a  small  galvanic  element.*  By 
Prof.  Joseph  Henry,  of  the  Albany  Academy. 

For  a  long  time  after  the  discoverjr  of  the  principal  facts  in 
electro-magnetism,  the  experiments  in  this  interesting  depart- 
ment of  science  conld  be  repeated  only  by  those  who  were  so 
fortunate  as  to  possess  a  large  and  expensive  galvanic  apparatus. 
Mr.  Sturgeon,  of  Woolwich,  did  much  towards  making  the  sub- 
ject more  generally  known,  by  showing  that  when  powerfiil 
magnets  are  used,  many  of  the  most  interesting  experiments 
can  be  performed  with  a  very  small  galvanic  combination.  His 
articles  of  apparatus,  constructed  on  this  principle,  are  of  a 
much  larger  size,  and  more  convenient,  than  any  before  used. 
They  do  notj  however,  form  a  complete  set,  as  it  is^evident  that 
strong  magnets  cannot  be  applied  to  every  article  required,  and 
particularly  to  those  intended  to  exhibit  the  action  of  terrestrial 
magnetism  on  a  galvanic  wire,  or  the  operation  of  two  galvanic 
wires  on  each  other. 

In  a  paper,  published  in  the  Transactions  of  the  Albany  In- 
stitute, June,  1828, 1  described  some  modifications  of  apparatus, 
intended  to  supply  this  deficiency  of  Mr.  Sturgeon,  by  introduc- 
ing the  spiral  coil,  on  the  principle  of  the  galvanic  multiplier  of 
Pro£  Schweigger;  and  this,  I  think,  is  applicable  in  every  case 
where  strong  magnets  cannot  be  used.     The  coil  is  formed  by 
covering  copper  wire,  firom  ^V  ^  tV  ^  ^^  i^ch  in  diameter, 
with  silk ;  and  in  every  case  which  will  permit,  instead  of  using 
a  single  conducting  wire,  the  effect  is  multiplied  by  introducing 
a  coil  of  this  wire,  closely  turned  upon  itself.    This  will  be 
readily  understood  by  an  example :  tnus,  in  the  experiment  of 
Ampdre,  to  show  the  action  of  terrestrial  magnetism  on  a  gal- 
vanic carrent,  instead  of  using  a  short  single  wire,  suspended  on 
steel   points,  60  feet  of  wire,  covered  with  silk,  are  coiled  so  as 
to  form  a  rin^  of  about  20  inches  in  .diameter,  the  several  strands 
of  which  are  bound  together  by  wrapping  a  narrow  silk  ribbon 
around  them.     The  copper  and  zinc  of  a  pair  of  small  galvanic 
plates  are  attached  to  the  ends  of  the  coil,  and  the  whole  suspended 

*  The   temi  galyanic  element  is  used,  in  this  paper,  to  denote  a  single  pair  of 
galvanic  plates. 

vol..   II. — NO.  I.  8       ^ 
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by  a  silk  fibre,  with  the  galvanic  element  hanging  in  a  tumbler 
oi  diluted  acid.  Afler  a  few  oscillations,  the  apparatus  never 
fails  to  place  itself  at  right-angles  to  the  magnetic  meridian. 
This  article  is  nothing  more  than  a  modification  of  De  la  Bire's 
ring,  on  a  larger  scale. 

Shortly  after  the  publication  mentioned,  several  other  appli- 
cations of  the  coil,  besides  those  described  in  that  paper,  were 
made,  in  order  to  increase  the  size  of  electro-magnetic  appara- 
tus, and  to  diminish  the  necessary  galvanic  power.  The  most 
interesting  of  these,  was  its  application  to  a  development  of 
magnetism  in  soft-iron  much  more  extensively  than,  to  mj 
knowledge,  had  been  previously  effected  by  a  small  galvanic 
element. 

A  round  piece  of  iron,  about  |  of  an  inch  in  diameter,  was 
bent  into  the  usual  form  of  a  horse-shoe,  and  instead  of  looselj 
coiling  around  it  a  few  feet  of  wire,  as  is  usually  described,  it 
was  tightly  wound  with  85  feet  of  wire,  covered  with  silk,  so 
as  to  form  about  400  turns ;  a  pair  of  small  galvanic  plates, 
which  could  be  dipped  into  a  tumbler  of  diluted  acid,  was  sol- 
dered to  the  ends  of  the  wire,  and  the  whole  mounted  on  a 
stand.  With  these  small  plates,  the  horse-shoe  became  much 
more  powerfully  magnetic  than  another  pf  the  same  size,  and 
wound  in  the  usual  manner,  by  the  application  of  a  battery 
composed  of  28  plates  of  copper  and  zinc,  each  8  inches  square. 
Another  convenient  form  of  this  apparatus  was  contrived  by 
winding  a  straight  bar  of  iron,  9  inches  long,  with  85  feet  of 
wire,  and  supporting  it  horizontally  on  a  small  cup  of  copper, 
containing  a  cylinder  of  zinc ;  when  this  cup,  which  served  the 
double  purpose  of  a  stand  and  the  galvanic  element,  was  filled 
with  dilute  acid,  the  bar  became  a  portable  electro-magnetic 
magnet.  These  articles  were  exhibited  to  the  Institute  in  March, 
1829. 

The  idea  afterwards  occurred  to  me,  that  a  sufficient  quantity 
of  galvanism  was  furnished  by  the  two  small  plates  to  develop, 
by  means  of  the  coD,  a  much  greater  magnetic  power  in  a  larger 
piece  of  iron.    To  test  this,  a  cylindrical  bar  of  iron,  i  an  inch 
m  diameter,  and  about  10  inches  long,  was  bent  into  the  form 
of  a  horse-shoe,  and  wound  with  80  feet  of  wire ;  with  a  pair  of 
plates  containing  only  2i  square  inches  of  zinc,  it  lifted  14  lbs., 
avoirdupois.     At  the  same  time,  a  very  material  improvement 
in  the  formation  of  the  coil  suggested  itself  to  me,  on  reading  a 
more  detailed  account  of  Prof  Schweigger's  galvanometer,  and 
which  was  also  tested,  with  complete  success,  upon  the  same 
horse-shoe :  it  consisted  in  using  several  strands  of  wire,  each 
<x>vered  with  silk,  instead  of  one ;  agreeably  to  this  construc- 
tion, a  second  wire,  of  the  same  length  as  the  first,  was  wound 
over  it,  and  the  ends  soldered  to  the  zinc  and  oopper  in  snch  a 
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manner  that  the  galvanic  current  might  circulate  in  the  same 
direction  in  both,  or,  in  other  words,  that  the  two  wires  might 
act  as  one;  the  effect  by  this  addition  was  doubled,  as  the 
horse-shoe,  with  the  same  plates  before  used,  now  supported  28 
lbs. 

With  a  pair  of  plates,  4  inches  by  6,  it  lifted  39  lbs.,  or  more 
than  50  times  its  own  weight. 

These  experiments  conclusively  proved  that  a  great  develop- 
ment of  magnetism  could  be  effected  by  a  very  small  galvamc 
element,  and  also  that  the  power  of  the  coU  was  materially  in- 
creased by  multiplying  the  number  of  wires,  without  increasing' 
the  length  of  each.  The  multiplication  of  the  wires  increases 
the  power  in  two  ways :  first,  by  conducting  a  greater  quantity 
of  galvanism,  and,  secondly,  by  giving  it  a  more  proper  direc- 
tion ;  for  since  the  action  of  a  galvanic  current  is  directly  at 
right-angles  to  the  axis  of  a  magnetic  needle,  by  using  several 
shorter  wires,  we  can  wind  one  on  each  inch  of  the  length  of 
the  bar  to  foe  magnetized,  so  that  the  magnetism  of  each  inch 
will  be  developed  by  a  separate  wire ;  in  this  way,  the  action  of 
each  particular  coil  becomes  very  nearly  at  right-angles  to  the  axis 
of  the  bar,  and,  consequently,  the  effect  is  the  greatest  possible. 
This  principle  is  of  much  greater  importance  when  large  bars 
are  used.  The  advantage  of  a  greater  conducting  power  from 
using  several  wires,  might,  in  a  less  degree,  be  obtained  by  sub- 
stituting for  them  one  large  wire  of  equal  sectional  area ;  but^ 
in  this  case,  the  obliquity  of  the  spiral  would  be  much  greater, 
and,  consequently,  the  magnetic  action  less ;  besides  this,  the 
effect  appjears  to  depend,  in  some  de^ee,  on  the  number  of 
turns,  which  is  much  increased  by  using  a  number  of  small 
wires.* 

In  order  to  determine  to  what  extent  the  coil  could  be  ap- 
plied in  developing  magnetism  in  soft-iron ;  and  also  to  ascer- 
tain, if  possible,  the  most  proper  length  of  the  wires  to  be 
used — 

A  series  of  experiments  were  instituted,  jointly,  by  Dr.  Philip 
Ten  Eyck  and  myself.  For  this  purpose,  1,060  feet  (a  little 
more  than  ^  of  a  mile)  of  copper  wire,  of  the  kind  called  bell 
wire,  0'45  ^  Jf^  of  an  inch  in  diameter,  were  stretched,  several 
times,  across  the  large  room  of  the  Academy, 

JShgperiment  1.  A  galvanic  current,  from  a  single  pair  of 

plates,  of  copper  and  zmc,  two  inches  square,  was  passed  tnrough 

the  whole  length  of  the  wire,  and  the  effect  on  a  galvanometer 

noted.     From  the  mean  of  several  observations,  the  deflection 

of  tlie  needle  was  15^. 

*  Sevexal  small  wires  conduct  more  common  electricity  from  the  machine  than 
one  l&rffe  wire,  of  equal  sectional  area ;  the  same  is  probably  the  case,  though  in 
a  !•••  aegiee,  in  galTanism. 
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Ex.  2.  A  current  from  the  same  plates  was  passed  through 
half  the  above  length  (or  580  feet)  of  wire ;  the  deflection,  in 
this  instance,  was  21^. 

By  a  reference  to  a  trigonometrical  table,  it  will  be  seen  that 
the  natural  tangents  of  16°  and  21°  are  very  nearly  in  the  ratio 
of  the  square  roots  of  1  and  2,  or  of  the  relative  lengths  of  the 
wires  in  these  two  experiments. 

The  length  of  the  wire  forming  the  galvanometer  may  be 
neglected,  as  it  was  only  eight  feet  long.  This  result  agrees 
remarkably  with  the  law  discovered  by  Mr.  Sitchie,  and  pub- 
lished in  the  last  number  of  the  "  Journal  of  the  Boysd  Institu- 
tion of  Great  Britain." 

Mc.  S.  The  galvanometer  was  now  removed,  and  the  whole 
length  of  the  wire  attached  to  the  ends  of  the  wire  of  a  small, 
soft-iron  horse-shoe,  J  of  an  inch  in  diameter,  and  wound  with 
about  eight  feet  of  copper  wire,  with  a  galvanic  current  from  the 
plates  used  in  Uxs.  1  and  2 ;  the  magnetism  was  scarcely  ob- 
servable in  the  horse-shoe. 

Ux.  4.  The  small  plates  were  removed,  and  a  battery,  com- 
posed of  a  piece  of  zinc  plate,  4  inches  by  7,  surrounded  with 
copper,  was  substituted ;  when  this  was  attached  immediately 
to  the  ends  of  the  8  feet  of  wire  wound  round  the  horse-shoe, 
the  weight  lifted  was  4j^  lbs.;  when  the  current  was  passed 
through  the  whole  length  of  wire,  (1,060  feet,)  it  lifted  about  half 
an  ounce. 

Ux.  5.  The  current  was  passed  through  half  the  length  of 
wire  (530  feet)  with  the  same  battery ;  it  then  lifted  2  oz. 

Ex,  6.  Two  wires  of  the  same  length,  as  in  the  last  experi- 
ment, were  used,  so  as  to  form  two  strands  from  the  zinc  and 
copper  of  the  battery ;  in  this  case  the  weight  lifted  was  4  oz. 

Ex.  7.  The  whole  length  of  the  wire  was  attached  to  a  small 
trough,  on  Mr.  Cruikshank's  plan,  containing  25  double  plates, 
and  presenting  exactly  the  same  extent  of  zinc  surface  to  the 
action  of  the  acid,  as  the  battery  used  in  the  last  experiment. 
The  weight  lifted  in  this  case  was  8  oz. ;  when  the  intervening 
wire  was  removed,  and  the  trough  attached  directly  to  the  ends 
of  the  wire  surrounding  the  horse-shoe,  it  liftea  only  7  oz- 
From  this  experiment,  it  appears  that  the  current  from  a  gal- 
vanic trough  is  capable  of  producing  greater  magnetic  effect  on 
soft-iron,  after  traversing  more  than  ^  of  a  mile  of  intervening 
wire,  than  when  it  passes  only  through  the  wire  surrounding 
the  magnet.  It  is  possible  that  the  different  states  of  the 
trough,  with  respect  to  dryness,  may  have  exerted  some  in- 
fluence  on  this  remarkable  result ;  but  that  the  effect  of  a  cur- 
rent from  a  trough,  if  not  increased,  is  but  slightly  diminished 
in  passing  through  a  long  wire,  is  certain.  A  number  of  other 
experiments  would  have  been  made  to  verify  this,  had  not  our 
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use  of  the  room  been  limited,  by  its  being  required  for  public 
exercises. 

On  a  little  consideration,  however,  the  above  result  does  not 
appear  so  extraordinary  as  at  the  first  sight,  since  a  current  from 
a  trough  possesses  more  projectile  force,  (to  use  Professor  Hare's 
expression,^  and  approximates  somewhat  in  intensity  to  the 
electricity  irom  the  common  machine.  May  it  not  also  be  a  fact 
that  the  galvanic  fluid,  in  order  to  produce  the  greatest  magnetic 
effect,  should  move  with  a  small  velocity ;  and  that,  in  passing 
through  one-fifth  of  a  mile,  its  velocity  is  so  retarded  as  to  pro- 
duce a  greater  magnetic  action  ?  But,  be  this  as  it  may,  the 
fact,  that  the  magnetic  action  of  a  current  from  a  trough,  is,  at 
kastj  not  sensibly  diminished  by  passing  through  a  long  wire,  is 
directly  applicable  to  Mr.  Barlow's  project  of  forming  an  Electro- 
magnetic Telegraph,  and  also  of  material  consequence  in  the  con- 
struction of  the  galvanic  coil.  From  these  experiments,  it  is 
evident  that  in  forming  the  coil,  we  may  either  use  one  very  long 
wire,  or  several  shorter  ones,  as  the  circumstances  may  require; 
in  the  first  case,  our  galvanic  combinations  must  consist  of  a 
number  of  plates,  so  as  to  give  projectile  force ;  in  the  second, 
it  must  be  formed  of  a  single  pair. 

In  order  to  test,  on  a  large  scale,  the  truth  of  these  preliminary 
results,  a  bar  of  soft-iron,  2  inches  square  and  20  inches  long, 
was  bent  into  the  form  of  a  horse-shoe,  9i  inches  high,  the 
sharp  edges  of  the  bar  were  first  a  little  rounded  by  the  hammer : 
it  weighed  21  lbs ;  a  piece  of  iron,  from  the  same  bar,  weighing 
7  lbs.,  was  filed  perfectly  flat  on  one  surface,  for  an  armature  or 
lifter ;  the  extremities  of  the  legs  of  the  horse-shoe  were  also 
truly  ground  to  the  surface  of  the  armature :  around  this  horse- 
shoe 540  feet  of  copper  bell  wire  were  wound  in  9  coils,  of  60 
feet  each;  these  coils  were  not  continued  around  the  whole 
length  of  the  bar,  but  each  strand  of  wire,  according  to  the 
principle  before  mentioned,  occupied  about  two  inches,  and  was 
coiled  several  times,  backward  and  forward,  over  itself;  the 
several  ends  of  the  wires  w«re  left  prqecting,  and  all  num- 
bered, so  that  the  first  and  the  last  end  of  each  strand  might  be 
readily  distinguished.    In  this  manner,  we  formed  an  experi- 
mentaJ.  magnet  on  a  large  scale,  with  which  several  combinations 
of  wire  could  be  made,  by  merely  uniting  the  different  project- 
ing ends.    Thus,  if  the  second  end  of  the  first  wire  be  soldered 
to  the  first  end  of  the  second  wire,  and  so  on  through  all  the 
series,   the  whole  will  form  a  continued  coil  of  one  long  wire, 
Bj  soldering  different  ends,  the  whole  may  be  formed  into  a 
doable  coil  of  half  the  length,  or  into  a  triple  coil  of  one-third 
the  length,  &c.    The  horse-shoe  was  suspended  in  a  strong,  oc- 
tangular wooden  frame,  3  feet  9  inches  high^  and  20  inches 
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wide ;  an  iron  bar  was  fixed  below  the  magnet^  so  as  to  act  as  a 
lever  of  the  second  order ;  the  different  weights  supported,  were 
estimated  by  a  sliding  weight,  in  the  same  manner  as  with  a 
common  steel-yard.    See  the  sketch  of  the  magnet. 

In  the  experiments  immediately  following,  a  small  siBgle 
battery  was  used,  consisting  of  two  conoentric  copper  cylinders, 
with  zinc  between  them ;  the  whole  amount  of  zinc  surface  ex- 
posed to  the  acid  from  both  sides  of  the  zinc,  was  f  of  a  square 
foot ;  the  battery  required  only  half  a  pint  of  dilute  acid  for  its 
submersion, 

Ex.  8.  Each  wire  of  the  horse-shoe  was  soldered  to  the  bat- 
tery in  succession,  one  at  a  time ;  the  magnetism  developed  by 
each  was  just  sufficient  to  support  the  weight  of  the  armatnre, 
weighing  7  lbs. 

Mc,  9.  Two  wires,  one  on  each  side  of  the  arch  of  the  horse- 
shoe, were  attached ;  the  weight  lifted  was  145  lbs. 

Ex.  10.  With  two  wires,  one  from  each  extremity  of  the  1^ 
the  weight  lifted  was  200  lbs. 

jEJc.  11,  With  three  wires,  one  from  each  extremity  of  Ae 
legs,  and  the  other  from  the  middle  of  the  arch,  the  weight  sup- 
ported was  800  lbs. 

Ex.  12.  With  four  wires,  two  from  each  extremity,  the  weight 
lifted  was  500  lbs.,  and  the  armature ;  when  the  acid  was  remov- 
ed from  the  zinc,  the  magnet  continued  to  support^  for  a  few 
minutes,  130  lbs. 

Ex.  13.  With  six  wires,  the  weight  supported  was  570  lbs ; 
in  all  these  experiments,  the  wires  were  soldered  to  the  gal- 
vanic element ;  the  connexion,  in  no  instance,  was  formed  with 
mercury. 

Ex.  14.  When  all  the  wires  (nine  in  number)  were  attached, 
the  maximum  weight  lifted  was  660  Tbs.y  and  this  astonishing  result, 
it  must  be  remembered,  was  produced  by  a  battery  containing 
only  f  of  a  square  foot  of  zinc  surface,  and  requiring  only  half 
a  pint  of  diluted  acid  for  its  submersion. 

Ex.  15.  A  small  battery^  formed  unth  a  plate  of  zinc  12  inches 
long  arid  six  tuidcj  and  surrounded  by  copper,  was  svibstituiedfor  the 
galvanic  element  used  in  the  last  experiment;  the  weight  lifted  in  this 
case  was  750  lbs.  This  is  probably  the  maximum  of  magnetic 
power  which  can  be  developed  in  this  horse-shoe,  as  with  a  large 
calorimoter,  containing  28  plates  of  copper  and  zinc,  each  8 
inches  square,  the  effect  was  not  increased,  and,  indeed,  we 
could  not  succeed  in  making  it  lift  as  much  as  with  the  snouU 
battery. 

The  strongest  magnet  of  which  we  have  any  account,  is  that 
in  the  possession  of  Mr.  Peale,  of  Philadelphia;  this  weighs  53 
lbs.,  and  lifted  810  lbs.,  or  about  six  times  its  own  weight.  Our 
magnet  weighs  21  lbs.,  and  consequently  lifts  more  than  thirty- 
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five  times  its  own  weight ;  it  is  probably,  therefore,  the  most 
powerful  magnet  ever  constructed.  This,  however,  is  by  no 
means  the  maximum  which  can  be  produced  by  a  swMl  galvanic 
element,  as  ii^  every  experiment  we  have  maae,  the  power  in- 
creases by  increasing  the  quantity  of  iron ;  with  a  bar,  similar 
to  the  one  used  in  these  experiments,  but  of  double  the  diame- 
ter, or  of  8  times  the  weight,  the  power  would  doubtless  be 
qua.druple,  and  that,  too,  without  increasing  the  size  of  the  gal- 
vanic element. 

Ex.  16.  In  order  to  ascertain  the  effect  of  a  very  small  galvanic  e&- 
ment  on  iJiis  large  mcantity  of  iron,  a  pair  ofjplates,  exactly  one  inch 
square,  was  attached  to  all  the  wires  ;  the  weiqht  lifted  was  85  lbs. 

The  following  experiments  were  made  witk  wires  of  different 
lengths,  on  the  same  horse-shoe: — 

Ex..  17.  With  six  wires,  each  thirty  feet  long,  attached  to  the 
galvanic  element ;  the  weight  lifted  was  875  lbs. 

Eocd  18.  The  same  wires  used  in  the  last  experiment,  were 
united  so  as  to  form  three  coils  of  60  feet  each ;  tne  weight  sup- 
porte  was  290  lbs.  This  result  agrees  nearly  with  that  of 
Exp.  11,  though  the  same  individual  wires  were  not  used ;  from 
this  it  appears,  that  six  short  wires  are  more  powerful  than 
three  of  double  the  length. 

Ex.  19.  The  wires  used  in  Ex.  10,  but  united  so  as  to  form  a 
single  coil  of  120  feet  of  wire,  lifted  60  lbs. ;  in  Ex.  10,  the 
weight  lifted  was  200  lbs.;  this  is  a  confirmation  of  the  result 
in  the  last  experiment. 

Ex.  20.  The  same  wires  used  in  the  last  experiment,  were 
attached  to  a  small  compound  battery,  consisting  of  two  plates 
of  zinc,  and  two  of  copper,  after  the  plan  of  Prof.  Hare,  and 
containing  exactly  the  same  quantity  of  zinc  surface  as  the 
element  in  the  last  experiment ;  in  this  case  the  weight  lifted 
was  110  lbs.,  or  nearly  double  of  that  in  the  last.  This  result 
is  in  strict  accordance  with  that  of  Ex.  7,  the  two  plates  having 
more  projectile  force,  and  thus  produce  a  greater  eSect  with  a 
long  wire. 

In  these  experiments  a  fact  was  observed  which  appears  some- 
what surprising;  when  the  large  battery  was  attached,  and  the 
armature  touching  both  poles  of  the  magnet,  it  was  capable  of 
supporting  more  than  700  lbs.;  but  when  onlv  one  pole  is  in 
contact,  it  did  not  support  more  than  5  or  6  lbs.,  and  in  this 
case  we  never  succeeded  in  making  it  lift  the  armature  (weigh- 
ing 7  lbs.)  This  fact  may,  perhaps,  be  common  to  all  large 
magnets,  out  we  have  never  seen  the  circumstance  noticed  of  so 
great  a  difierence  between  a  single  pole  and  both. 

A  number  of  experiments  were  also  made  with  reference  to 
the  best  form  of  the  iron  to  receive  magnetism,  but  no  very 
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satisfactory  results  were  obtained ;  of  these,  however,  the  fol- 
lowing are  considered  as  not  uninteresting : — 

Ex.  21.  A  cylindrical  bar  of  iron,  weighing  18  oz.  4J  drachms, 
and  bent  into  a  horse-shoe,  was  covered  with  two  coils  of  wire, 
each  60  feet  long ;  with  the  small  battery  used  in  last  experi- 
ment, it  lifted  42  lbs. 

Ex.  22.  A  rectangular  fiat  bar  \\  of  an  inch  wide,  and  ^  of  an 
inch  thick,  also  bent  into  a  horse-shoe,  weighing  9  oz.  8  dr.,  and 
of  exactly  the  same  surface  as  the  bar  used  in  the  last  experi- 
ment, lifted  with  the  same  wires  and  battery  85  lbs. 

Ex.  28.  A  piece  of  a  gun  barrel,  little  less  than  an  inch  in 
diameter,  and  about  8  inches  long,  and  from  -^^  to  -^j  of  an  inch 
thick,  weighing  8  oz,  8|  dr.,  with  the  wires  and  battery  as  be- 
fore, lifted  40  lbs. 

Prom  the  last  experiment,  it  appears  that  a  given  quantity  of 
iron,  in  the  form  of  a  hollow  cylmder  is  capable  of  receiving 
more  magnetism  than  that  of  a  solid  cylinder  of  less  diameter; 
but  it  is  evident,  from  Ex.  21,  that  a  solid  bar  of  the  same 
diameter  as  the  gun  barrel,  and  of  greater  weight,  would  have 
lifted  more;  perhaps  the  gun  barrel  was  not  sufficiently  thick 
for  the  full  development  of  magnetism,  which,  according  to 
Barlow's  experiments,  resides  near  the  surface.*  A  series  of 
experiments  f  were  separately  instituted  by  Dr.  Ten  Eyck,  in 
oraer  to  determine  the  maximum  development  of  magnetism  in 
a  small  quantity  of  soft-iron ;  From  these  the  following  interest- 
ing results  were  obtained : — 

Ex.  1.  A  horse-shoe  of  round  iron  i-y^  ^^  ^^  ^^'^  ^^  diam- 
eter, 4  inches  long,  weighing  2,814  grains,  and  wound  with 
23  feet  copper  wire,  diameter  xH^  ^^  ^^  m(^y  with  a  pair  of 
one  inch  plates,  lifted  19  lbs.,  6  oz.,  6  dwts,,  16  grs. ;  with  a  pair 
of  4  inch  plates,  lifted  25  lbs.,  6  oz.,  5  dwts. ;  with  the  cylindri- 
cal element  used  in  Exps.  8,  9,  and  10,  of  former  series,  it  lifted 
42  lbs.,  6oz.,  8  dwts.,  8  grs.,  or  105  times  its  own  weight. 

Ex.  2.  A  horse-shoe  of  round  iron  \  inch  in  diameter, 
8i  inches  in  length,  weighing  310  grains,  and  wound  with 
15  feet  copper  wire,  diaineter  tHt  ii^ch,  with  a  pair  of  one  inch 
plates,  liffced  8  lbs.,  11  oz.,  7  dwts.,  22  grs. ;  with  four  inch 
plates  it  lifted  5  lbs.,  6  oz.,  12  dwts.,  12  grs. ;  with  the  cylindri- 
cal element,  8  lbs.,  2  oz.,  8  dwts.,  18  grs.,  or  152  times  its  weight 

Ex.  8.  A  horse-shoe  formed  of  a  flat  bar  2xV  inches 
long,  tV  broad,  and  yj^  thick,  weighing  84  grains,  and  wound 
with  16  feet  of  brass  wire  yf  ^  of  an  inch  in  diameter,  with  a 
pair  of  one  inch  plates,  lifted  3  lbs.,  2  oz.,  8  dwts.,  8  grs. ;  with 
4  inch  plates,  lifted  2  lbs.,  10  oz.,  2  dwts,,  12  grs. ;  with  the 

*  See  Barlow*a  Esiay  on  Magnetic  Attraetionf,  page  60. 
t  Troy  weight  ia  used  in  these  experimenti. 
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cylindrical  element,  2  lbs.,  10  oz,,  18  dwts.,  2  gr?.,  or  198  times 
Its  own  weight. 

Ex.  4.  A  horse-shoe  of  round  iron,  slightly  flattened, 
one  inch  in  length,  diameter  (before  flattening)  yf  ^  inch,  weight 
6  grs.,  and  wound  with  8  feet  brass  wire,  same  diameter  as  that 
of  No.  3,  with  a  pair  of  one  inch  plates,  lifted  2  oz.,  15  dwts., 
1  gr.;  with  four  inch  plates,  lifted  8  oz.,  17  dwts.,  10  grs.;  with 
the  cylindrical  element,  6  oz.,  5  dwts.,  4  grs.,  or  420  times  its 
owrn  weight. 

In  this  last  result,  the  ratio  of  the  weight  lifted  to  the  weight 
of  the  magnet,  is  much  greater  than  any  we  have  ever  seen 
noticed;  the  strongest  magnet  we  can  find  described,  is  one 
worn  by  Sir  Isaac  Newton,  in  a  ring,  weighing  8  grains ;  it  is 
said  to  have  taken  up  746  grs.,  or  nearly  250  times  its  own 
weight.  M.  Cavallo  has  seen  one  of  6  or  7  grs.  weight,  which 
was  capable  of  lifting  800  grs.,  or  about  50  times  its  own  weight. 
From  these  experiments,  it  is  evident  that  a  much  greater  de- 
gree of  magnetism  can  be  developed  in  soft- iron,  by  a  galvanic 
current,  than  in  steel,  by  the  ordinary  method  of  touching. 

Most  of  the  results  ^ven  in  this  paper  were  witnessed  by  Dr. 
L  C.  Beck,  and  to  this  gentleman  we  are  indebted  for  several 
suggestions,  and  particularly  that  of  substituting  cotton,  well 
waxed,  for  silk  thread,  which,  in  these  investigations,  became  a 
very  considerable  item  of  expense:  he  also  made  a  number  of 
experiments  with  iron  bonnet  wire,  which,  being  found  in  com- 
merce already  wound,  might  possibly  be  substituted  in  place  of 
copper.     The  result  was,  that  "with  very  short  wire  the  efiFect 
was  nearly  the  same  as  with  copper,  but  in  coils  of  long  wire, 
with  a  small  galvanic  element,  it  was  not  found  to  answer.    Dr. 
Beck,  also,  constructed  a  horse-shoe  of  round  iron,  one  inch  in 
diameter,  with  four  coDs,  on  the  plan  before  described,  with  one 
wire  it  lifted  80  lbs.,  with  two  wires  60  lbs.,  with  three  wires 
85  lbs.,  and  with  four  wires  112  lbs. 

While  engaged  in  these  investigations,  the  last  No.  of  tie 
Edinburgh  Journal  of  Science  was  received,  containing  Prof. 
MohPs  paper  on  Electro-Magnetism,  some  of  his  results  are  in  a 
degree  similar  to  those  here  ascribed;  his  object,  however, 
was  different,  it  being  only  to  induce  strong  magnetism  on 
soft-iron  with  a  powerftd  galvanic  battery.  The  principal  ob- 
ject in  these  experiments  was  to  produce  the  greatest  magnetic 
effect  with  the  smallest  quantity  of  galvanism.  The  only  effect 
Prof.  Mohl's  paper  has  had  over  tnese  investigations^ has  been 
to  hasten  their  publication:  the  principle  on  which  they  were 
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instituted  was  known  to  us  nearly  two  years  since,  and  &t  that 
timQ  exiiibited  to  the  Albany  Institate. 


A,  the  magnet  covered  with  linen,  the  ends  of  the  wires  pro- 
jecting BO  as  to  be  soldered  to  the  galvanic  element  B.  C,  a 
cup  with  dilute  acid  on  &  moveable  shelf.  D,  a  graduated 
lever.  E,  a  counterpoise.  F,  a  scale  for  supporting  weight*: 
when  a  amall  sliding  weight  on  the  lever  is  not  used ;  s  aecond 
galvanic  element  is  attached  to  the  apparatus  so  that  the  poles 
of  the  magnet  can  be  instantly  reversed,  this  is  omitted  in  the 
figure. 

By  inverting  the  large  magnet,  it  sets  in  motion  a  very  large 
revdving  cylinder  of  March  and  Ampere. 
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Prof.  Henry  does  not  make  any  sUch  claim  to  the  invention  in  his  de- 
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Only  '*  a  portion  of  the  single  element  of  the  combined  circuits,''  and 

this  not  his  own  invention,  exhibited  by  Prof.  Henry  to  his  pupils,    52 
The  rationale  of  the  telegraphic  apparatus  in  its  recording  characters ; 
opening  and  closing  of  circuit  both  equally  indispensable ;  object 
of  Morse's  combined  oircuits,  and  receiving  magnet^  explained,  .    53 

Henry's  alleged  device, 55 

Elucidation  of  some  ambiguities  in  Henry's  answer  to  cross-interroga- 
tories,     56 

Pait^  only,  of  a  combined  circuij;,  exhibited ;  the  other  part  not  exhib- 
ited, and  time  of  its  invention  not  recollected,     ....        57 
Henry's  object,  *'  to  cause  a  magnet  to  let  fall  its  load ;"  obtained  by 

qpemn^  circuit;  no  provision  for  again  c2onn^  circuit,    .  58 — ^59 

Henry's  consistency,  as  a  witness,  jeoparded  by  over-zeal  of  counsel,  ,    60 
Prof.  Wheatstone's  claims  to  priority  in  invention  of  combined  circuits 
examined  and  refuted— Earliest  time  of  his  invention,  April,  1837,    61 
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Prof.  6ale*8  depontion  quoted  in  favor  of  Moneys  priority,  .       .       .   61 
Actually  iayented  by  Morse  in  1836,  bat  shown  to  Gale  in  ipring  of 

1837, 62 

Morse's  prored  to  be  as  early  as  7th  March,  1837,  by  an  exambstion 

of  meteorological  table, 63 — 64—65—66 

Destruction,  by  fire^  of  important  parts  of  the  Reoord,  in  Washington,   67 
Restoration  of  the  same  testimony,  by  the  discovery  of  certified  copies 

of  the  documents  bumt^ 68 

One  of  the  documents — Prof.  Dana's  lectnres,  delivered  in  New-Yoik 

in  1827, 68 

Extract  from  Dana's  lectures, 69 

Important  facts  deduced  from  this  extract, 71 

Principles  of  the  electro-magnet  illustrated  by  Dana,  in  1827,    .       .   71 
No  improvement,  applicable  to  telegraphs^  subsequently  made  by  Hen- 
ry, in  the  electro-magnet^  .        • 72 

Loss  to  science  in  the  early  death  of  Prof.  Dana,         .        .        .       .   72 
No  aid  derived  by  Morse  trom  Henry,  directly^  incUrecUyf  or  from  his 

pvhlished  workSj         .        t 73 

Henry's  complaint  against  Morse,  on  account  of  Vail's  book,  examined,   73 
Circumstances  of  Mr.  Vail's  connection  wi(&  the  Telegraph,  and  origin 

of  his  work,  "  The  American  Electro-Magnetic  Telegraph,*'  74 
First  knowledge,  by  Morse,  of  Henry's  dissatisfaction  with  him  on  ac- 
count of  Mr.  Vail's  book, 75 

Morse's  and  Vail's  attempt  to  discover  the  cause  of  Henry's  dissatisfac- 
tion, and  to  explain — Vail's  letter  to  Henry,      .                 .        .       76 
Henry  treats  Vail's  letter  with  contempt — Morse's  letter  of  explanation 
to  Henry,  disclaiming  any  responsibility  for  Vail's  book,  and  ex- 
culpating Vail  from  intentional  neglect^ 77 

Henry  knew,  in  1846,  Morse's  position  in^ regard  to  VaiFs  book;  pro- 
fesses ignorance  of  it  in  1849, 79 

The  two  interviews  between  Prof.  Henry  and  Prof.  Morse — ^Interview 

of  1847,         .        • 80 

Henry  states  to  Morse  his  cause  of  dissatisfaction  with  Vail's  book,   .      80 
Morse  assures  Henry  of  Vail's  disposition  to  do  justice  to  his^discover- 

ies,  and  willingness  to  make  any  amends  in  a  new  edition,        .      81 
Prof.  Henry  shows  much  excitement  against  Mr.  Vai),  .       .   81 

Morse  promises  to  have  justice  done  to  Prof.  Henry,  whenever  he 

(Morse)  published  anything-   Henry  apparently  satisfied,  61 
Fresh  outbreak  of  feeling  on  the  par^  of  Henry,  in  consequence  of  a 
supposed  new  edition  of  Vail's  work,  with  no  emendations  respect- 
ing his  researohes^ 81 

Interview  of  1848. — Cause  of  interview — Prof.  Seats  C.  Walker  sub- 
mits manuscript  to  Prof.  Morse,  for  criticism,  &c.,  on  part  relating 
to  Telegraphs, 82 
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Morse  desires  to  hare  direct  from  Henry  bis  precise  claims,  especially 
in  regard  to  combined  HreuHs, •        .    82 

Result — ^Henry  had  no  such  claims— claims  to  the  discoyery  of  the  uee  of 
the  inUnstty  battery  to  propel  a  current  on  a  long  vrire,  conceded  by 
Morse  to  Henry,  under  mistaken  impression  of  their  justice— 
Henry's  claims  unfounded, 63 

Morse  takes  the  occasion  to  write  a  note  to  Mr.  Walker,  to  render  this 
justice,  according  to  his  promise, 83 

The  note  to  Prof.  Walker,  Jan.  31st,  1848,  84 

Oires  history  of  rise  and  progress  of  Electric  Telegraphs,  to  show  the  po- 
sition of  Henry  in  his  supposed  discoveries,        ....        85 

TracUoahUiiy  at  a  distance^  supposed  by  Morse  to  be  Henry's  discoyery, 
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Morse  to  Prof.  Sears  C.  Walker,  to  that  effect^  ...        87 

Second  Letter  on  the  subject  from  Morse  to  Walker — Reply  of  Prof. 
Walker  to  Prof.  Morse,  88 

Note  wholly  disregarded  by  Henry,  not  published,  and  no  reasons  for 
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— ^His  representation  of  the  matter  in  his  deposition,  at  page  109— 

the  natural  impression  made  by  his  narration,  .        .89 

Morse's  aceount  of  the  matter — Shows  Henry's  yiew  to  be  fallacious-^ 

Henry's  quantity  magnet  neyer  used  in  the  Telegraph,  nor  of  any 

use  in  it, 90 

The  grieyance  of  "  Mr.  Vail's  book"  stated  by  Henry  as  againsit  Morse, 

examined  by  Morse,  and  annihilated, 91 

The  grieyance  as  against  Mr.  Vail  examined — ^the  charge  of  ^'  passing 
oyer  Henry's  researches  relating  to  the  Telegraph,  with  little  more 
than  the  remark  that  he  had  made  large  electro-magnets.''  Vaii's 
yiew  shown  to  be  just^  in  accordance  with  the  uniyersal  voice  of 
the  scientific  world,  as  expressed  abroad,  at  home,  and  by  Prof. 

Henry  himself.  92,93,94 

Recapitulation  and  closing  remarks, 95,  96 

Appendix. — ^Henry's  Deposition,  in  full,  with  notes,        ...  97 

Henry's  paper  in  ^the  Nineteenth  Volume  of  Silliman's  Journal  of 
Science, 113 


ERRATA. 

Page  38,  line  16,  dele  "both." 

Page  33,  line  6th  from  bottom,  for  "  were"  and  "  are"  read  "  wae"  and  *«  if." 

Page  48,  line  16,  for  "  eight"  read  '*  nine." 

Page  96,  date  at  the  bottom,  for  "  1863"  read  "  1854." 
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PROF,    morse's   defence   AGAINST  PROF.   HENRT's   ATTACK. 

It  is  a  matter  deeply  to  be  regretted,  when  it  becomes  necessary  for  one 
to  defend  himself  against  the  unjust  aspersions  of  a  fellow-man,  but  more 
particalarly  so  in  the  case  given  in  the  present  number  of  the  "  Tele- 
graph Companion."  Although  we  most  heartily  concur  in  the  utterance  of 
every  word  expressed  by  Prof.  Morse,  we  are,  nevertheless,  pained  to  feel, 
that  it  is  a  necessary  infliction  of  a  just  punishment,  and  one,  too,  that  is 
administered  with  the  most  moderate  feeling,  upon  the  part  of  Prof  Money 
towards  one  who  has  done  so  much  to  his  injury. 

After  reading  the  ezpo86  of  Prof.  Morse,  of  what  ProC  Henry  has  done 
and  what  he  claims  to  have  done,  and  his  incomprehensible  course,  no  one^ 
it  occurs  to  us,  can  consider  the  conduct  of  Prof.  Henry  as  other  than  evi- 
dence of  hallucination.  Prof.  Henry  has  been  regarded  as  a  distinguished 
man  in  American  science.  He  has  occypied  stations  of  honor  in  our  insti- 
tutions of  learning,  and  his  energy  and  presumed  talents  have  given  him  & 
name  of  distinction  throughout  his  own  land,  and  have  also  won  for  him  the 
admiration  of  the  savans  of  Europe.  The  promulgation  of  the  facts,  by 
Prof,  ^lorse,  will  startle  those  who  have  accorded  to  Prof.  Henry  unmeas- 
ured praise.  The  question  as  to  what  he  has  really  discovered,  will  natu- 
rally arise  in  the  minds  of  all.  It  now  seems  that  the  whole  of  his  ckims 
to  discoveries  in  science,  are  to  be  considered  with  doubt  Prof.  Morse 
proves  his  statements  so  grossly  incorrect,  that  in  future  no  dependence  can 
be  placed  upon  the  statistics  or  assertions  put  forth  by  Prof.  Henry.  The 
defence  of  Prof  Morse  is  sustained  by  evidence  which  cannot  be  question- 
ed, and  the  tone  and  words  used  by  him,  in  repelling  such  an  unjust  attack, 
are  certa'mly  marked  with  as  much  candor  and  moderation,  as  can  be  de- 
sired by  the  most  fastidious  reader. 

We  have  not  the  room  in  the  present  number  to  give  a  review  of  the 
questions  under  consideration,  and  so  ably  set  forth  by  Prof.  Morse.  In  the 
next  number  of  the  "  Companion,''  we  may  have  something  to  say  on  the 
subject. 
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Certain  phenomena  that  have  presented  themselves  in  the 
coarse  of  the  extraordinary  expansion  which  the  works  of  the 
Electric  Telegraph  Company  have  undergone,  appeared  to  me 
to  offer  remarkable  illustrations  of  some  fundamental  principles 
of  Electricity,  and  strong  confirmation  of  the  truthfulness  of  the 
view  which  I  put  forth  sixteen  years  ago,  respecting  the'  mu- 
tually dependent  nature  of  induction,  conduction,  and  insula- 
tion, (Experimental  Researches,  1818,  &c.)  I  am  deeply  indebt- 
ed to  the  Company ;  to  the  Gutta  Fercha  works,  and  to  Mr. 
Latimer  Clarke,  for  the  facts ;  and  also  for  the  opportunity  both 
of  seeing  and  showing  them  well. 

Copper  wire  is  perfectly  covered  with  gutta  percha  at  the 

Company's  works,  the  metal  and  the  covering  being  in  every 

part  regular  and  concentric.    The  covered  wire  is  usually  made 

mto  half  mile  lengths,  the  necessary  junctions  being  effected  by 

twisting  or  binding,  and  ultimately,  soldering*  after  which  the 

place  is  covered  with  fine  gutta  percha,  in  such  a  manner  as  to 

make  the  coating  aa  perfect  there  as  elsewhere :  the  perfection 

of  the  whole  operation  is  finally  tried  in  the  following  striking 

manner,  by  Mr.  Statham,  the  manager  of  the  works.    The  half 

mile  coils  are  suspended  from  the  sides  of  barges  floating  in  a 

canal,  so  that  the  coils  are  immersed  in  the  water  whilst  the  two 

ends  of  each  coil  rise  into  the  air :  as  many  as  200  coils  are  thus 

immersed  at  once,  and  when  their  ends  are  connected  in  series, 

one  great  length  of  100  miles  of  submerged  wire  is  prodQced, 
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the  two  extremities  of  which  can  be  brought  into  a  room  for 
experiment.  An  insulated  voltaic  battery  of  many  pairs  of 
zinc  and  copper,  with  dilute  sulphuric  acid,  has  one  end  con- 
nected with  tne  earth,  and  the  other,  through  a  galvanometer, 
with  either  end  of  the  submerged  wire*  Passing  by  the  first 
effect,  an4  continuing  the  contact,  it  is  evident  that  the  battery 
current  can  take  advantage  of  the  whole  accumulated  condno- 
tlon  or  defective  insulation  in  the  100  miles  of  gutta  percha  on 
the  wire,  and  that  whatever  portion  of  electricity  passes  throoffh 
to  the- water  will  be  shown  by  the  galvanometer.  Now  tibe 
battery  is  made  one  of  intensity,  in  order  to  raise  the  character 
of  the  proof,  and  the  galvanometer  employed  is  of  considerable 
delicacy ;  yet  so  high  is  the  insulation,  that  the  deflection  is 
not  more  than  6^.  As  another  test  of  the  perfect  state  of  the 
wire,  when  the  two  ends  of  the  battery  are  connected  with  the 
two  ends  of  the  wire,  there  is  a  powerful  current  of  electricity 
shown  by  a  much  coarser  instrument ;  but  when  any  one  josc- 
tion  in  the  course  of  the  100  miles  is  separated,  the  current  is 
stopped,  and  the  leak  or  deficiency  of  insulation  rendered  as 
small  as  before.  The  perfection  and  condition  of  the  wire  may 
be  judged  of  by  these  tacts. 

The  100  miles,  by  means  of  which  I  saw  the  phenomena, 
were  thus  good  as  to  insulation.  The  copper  wire  was  iV  of  an 
inch  in  diameter  :-^the  covered  wire  was  ^ ;  some  was  a  little 
less,  being  ^  in  diameter : — the  gutta  percha  on  the  metal  may 
therefore  be  considered  as  0.1  of  an  inch  in  thickness.  100 
miles  of  like  covered  wire  in  coils  were  heaped  up  on  the  floor 
of  a  dry  warehouse  and  connected  in  one  series,  for  comparison 
with  that  under  water. 

Consider  now  an  insulated  battery  of  860  pairs  of  plates 
(4x3  inches)  having  one  extremity  to  the  earth ;  the  water 
wire  with  both  its  insulated  ends  in  the  room,  and  a  good  earth 
discharge  wire  ready  for  the  requisite  communications: — when 
the  free  battery  end  was  placed  in  contact  with  the  water  wire 
and  then  removed,  and,  afterwards,  a  person  touching  the  earth 
discharge  touched  also  the  wire,  he  received  a  powerful  shock 
The  shock  was  rather  that  of  a  voltaic  than  of  a  Leyden  battery ; 
it  occupied  time,  and  by  auick  tapping  touches  could  be  divitfed 
into  numerous  small  shocKs.  I  obtained  as  many  as  40  sensible 
shocks  from  one  chaif;e  of  the  wire.  If  time  were  allowed  to 
intervene  between  the  charge  and  discharge  of  the  wire,  the 
shook  was  less ;  but  it  was  sensible  after  2,  3,  or  4  minutis,  or 
even  a  longer  period. 

When,  fSter  the  wire  had  been  in  contact  with  the  battery,  it 
was  placed  in  contact  with  a  Statham's  faze,  it  ignited  the  mae 
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(or  eren  6  fazed  in  succession)  yividly : — ^it  could  ignite  the  fuze 

S  or  4  seconds  after  separation  from  tne  battery.    When,  having 

been  ia  contact  with  the  battery,  it  was  separated  and  placed  in 

contact  with  a  galvanometer,  it  affected  the  instrument  very 

powerfully : — it  acted  on  it,  though  less  powerfully,  after  the 

lapse  of  4  or  d  minutes,  and  even  affected  it  sensibly  20  or  80 

mioates  after  it  had  been  separated  from  the  battery.    When 

the  insulated  galvanometer  was  permanently  attached  to  the  end 

of  the  water  wire,  and  the  battery  pole  was  brought  in  contact 

with  the  free  end  of  the  instrument,  it  was  most  mstructive  to 

see  the  great  rush  of  electricity  into  the  wire ;  yet  after  that  was 

oyer,  though  the  contact  was  continued,  the  deflection  was  not 

more  than  6^,  so  high  was  the  insulation.    Then  separating  the 

battery  firom  the  galvanometer,  and  touching  the  latter  with  the 

earth  wire,  it  was  just  as  striking  to  see  the  electricity  rush  out 

of  the  wire,  holding  for  a  time  the  magnet  of  the  instrument  in 

the  reverse  direction  to  that  due  to  the  ingress  or  charge. 

These  effects  were  produced  equally  well  with  either  pole  of 

the  battery,  or  with  either  end  of  the  wire ;  and  whether  the 

electric  condition  was  conferred  and  withdrawn  at  the  same 

end,  or  at  the  opposite  ends  of  the  100  miles,  made  no  difference 

in  the  results.    An  intensity  battery  was  required,  for  reasons 

which  will  be  very  evident  in  the  sequel.    That  employed  was 

able  to  decompose  only  a  very  small  quantity  of  water  in  a 

given  time.     A  Grove's  battery  of  8  or  10  pair  of  plates,  which 

would  have  far  surpassed  it  in  this  respect,  would  have  had 

Bc&rcely  a  sensible  power  in  affecting  the  wire. 

When  the  100  miles  of  wire  in  the  air  were  experimented 
with  in  like  manner,  not  the  slightest  signs  of  any  of  these  ef- 
fects were  produced.    There  is  reason,  from  principle,'  to  believe 
that  an  in&nitesimal  result  is  obtainable,  but  as  compared  to  the 
water  wire  the  action  was  nothing.    Yet  the  wire  was  equally 
well  and  better  insulated,  and  as  re^rded  a  constant  current,  it 
was  an  equally  good  conductor.    This  point  was  ascertained, 
by  attacbing  the  end  of  the  water  wire  to  one  galvanometer, 
and  the  end  of  the  air  wire  to  another  like  instrument;  the  two 
other  ends  of  the  wires  were  fastened  together,  and  to  the  earth 
contact ;  the  two  free  galvanometer  ends  were  fastened  together, 
and  to  the  free  pole  of  the  battery ;  in  this  manner  the  current 
was  divided  between  the  air  and  water  wires,  but  the  galvanome- 
ters were  affected  to  precisely  the  s^pie  amount.    To  make  the 
result  more  certain,  these  instruments  were  changed  one  for  the 
other,  but  the  deviations  were  still  alike :  so  that  the  two  wires 
conducted  ivith  equal  facility. 
The  cause  of  the  first  results  is,  upon  consideration,  evident 
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enough.  In  oonaequenoe  of  the  perfeotion  of  the  woikmansbip, 
a  Leyden  arrrangement  ia  proanced  upon  a  large  scale;  ike 
copper  wire  becomes  charged  statically  with  that  electricity 
which  the  pole  of  the  battery  connected  with  it  can  supply;*  it 
acts  by  indnction  through  the  gutta  percha,  (without  which  in- 
duction it  could  not  itself  become  charged,  Elp.  Bes.  1177,) 
producing  the  opposite  state  on  the  sur&ce  d  the  water  touch- 
mg  the  gutta  percha^  which  forms  the  outer  coating  of  thifl  cu- 
rious arrangement.  The  gutta  percha  across  whicn  the  induo- 
tion  occurs,  is  only  0.1  of  an  inch  thick,  and  the  extent  of  the 
coating  is  enormous.  The  surface  of  the  co|^)er  wire  is  nearly 
8,800  square  feet,  and  the  surface  of  the  outer  coating  of  water 
is  four  times  that  amount,  or  83,000  square  feet  Hence  the 
striking  charact^  of  the  results.  The  intensity  of  the  static 
charge  acquired  is  only  equal  to  the  intensity  at  the  pole  of  the 
battery  whence  it  is  derived ;  but  its  quantity  is  ^lormous,  be- 
cause of  the  immense  extent  of  the  Leyden  arrangement ;  and 
hence  when  the  wire  is  separated  from  the  battery  and  the  charge 
employed,  it  has  all  the  powers  of  a  considerable  voltaic  current, 
ana  gives  results  which  the  best  ordinary  electric  machines  and 
Leyden  arrangements  cannot  as  yet  approach. 

That  the  air  wire  produces  none  of  these  effects  is  simply  be* 
cause  there  is  no  outer  coating  correspondent  to  the  water,  or 
only  one  so  far  removed  as  to  allow  of  no  sensible  induction, 
and  therefore  the  inner  wire  cannot  become  charged.  In  the 
air  wire  of  the  warehouse,  the  floor,  wall^  and  ceiling  of  the 
place  constituted  the  outer  coatinz,  and  this  was  at  a  oonsidera* 
Die  distance ;  and  in  any  case  comd  only  afiect  the  outside  por- 
tions of  the  coils  of  wire.  I  imderstand  that  100  miles  of  wire^ 
stretched  in  a  line  through  the  air,  so  as  to  have  its  whole  ex- 
tent  opposed  to  earth,  is  e(j[ually  inefficient  in  showing  the  effects, 
and  there  it  must  be  the  distance  of  the  inductric  and  inducteous 
surfaces  (1483),  combined  with  the  lower  specific  inductive  capa- 
city of  air,  as  compared  with  gutta  percha,  which  causes  the 
negative  result.  The  phenomena  altogether  offer  a  beaotifol 
case  of  the  identity  of  static  and  dynamic  electricity.  The 
whole  power  of  a  considerable  battery  may  in  this  way  be  work- 
ed off  in  separate  portions,  and  measurea  out  in  units  of  static 
force,  and  yet  be  employed  afterwards  for  any  or  every  pur- 
pose of  voltaic  electricity. 

I  now  proceed  to  further  ponsequences  of  associated  static  and 
dynamic  effects.  Wires  covered  with  gutta  percha,  and  then 
inclosed  in  tubes  of  lead  or  of  iron,  or  buried  in  the  earth,  or 

*  Dftvy,  Elementi  of  Chemical  HiiloMphy,  ]».  154. 
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soDk  in  the  sea,  exhibit  the  tome  phenomena  as  those  described ; 
the  ]ike  static  indnctiye  action  being  in  all  these  cases  permitted 
by  the  conditions.    Such  subterraneous  wires  exist  between 
Iicmdon  and  Manchester,  and  when  they  are  all  connected  to- 
gether so  as  to  make  one  series,  offer  above  1,500  miles ;  which, 
as  the  duplications  return  to  London,  can  be  observed  by  one 
experimenter  at  intervals  of  about  4(K)  miles,  by  the  introduc- 
tion of  galvanometers  at  these  returns.    This  wire,  or  the  hali^ 
or  fourth  of  it,  presented  all  the  phenomena  already  described ; 
the  only  difference  was,  that  as  the  insulation  was  not  so  per- 
fect, the  chained  condition  fell  more  rapidly.    Consider  760 
miles  of  the  wire  in  one  length,  a  galvanometer  a  being  at  the 
beginning  of  the  wire,  a  second  galvanometer  b  in  the  middle, 
and  a  third  c  at  the  end : — these  three  galvanometers  being  in 
the  room  with  the  experimenter,  and  the  third  c  perfectly  con- 
nected with  the  earth.     On  bringing  the  pole  of  the  battery 
into  contact  with  the  wire  through  the  galvanometer  a,  that  in- 
strument was  instantly  affected ;  after  a  sensible  time  b  was  af- 
fSected,  and  after  a  still  longer  time  c :  when  the  whole  1,500 
miles  were  included,  it  required  two  seconds  for  the  electric 
stream  to  reach  the  last  instrument.    Again ; — all  the  instru- 
ments being  deflected,  (of  course  not  equally,  because  of  the 
electric  leakage  along  the  line,)  if  the  battery  were  cut  off  at  a, 
that  instrument  instantly  fell  to  zero ;  but  b  did  not  fall  until  a 
little  while  after ;  and  c  onlv  after  a  still  longer  interval ; — a 
current  flowing  on  to  the  ena  of  the  wire  whilst  there  was  none  ^ 
flowing  in  at  the  beginning.    Again;  by  a  short  touch  of  the 
battery  pole  against  a,  it  could  be  deflected  and  could  fall  back 
into  its  neutral  condition,  before  the  electric  power  had  reached 
b ;  which  in  its  turn  would  be  for  an  instant  affected,  and  then 
left  neutral  before  the  power  bad  reached  c :  a  wave  of  force 
having  been  sent  into  the  wire,  which  graduaUy  travelled  along 
it,  and  made  itself  evident  at  successive  intervals  of  time,  in  dif- 
ferent parts  of  the  wire.    It  was  even  possible,  by  adjusted 
touches  of  the  battery,  to  have  two  simultaneous  waves  in  the 
wire,  following  each  other,  so  that  at  the  same  moment  that  e 
was  aflfected  by  the  first  wave,  a  or  6  was  affected  by  the  second; 
and  there  is  no  doubt  that  by  the  multiplication  of  instruments 
and  close  attention,  four  or  five  waves  might  be  obtained  at 
once. 

If  after  making  and  breaking  battery  contact  at  a,  a  be  im- 
mediately connected  with  the  earth,  then  additional  interesting 
effects  occur.  Part  of  the  electricity  which  is  in  the  wire  will 
return,  and  passing  through  a  will  deflect  it  in  the  reverse  direc- 
tion ;  so  that  currents  will  flow  out  of  both  extremities  of  the 
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wire  in  opposite  directions,  whilst  no  current  is  going  into  H 
from  any  source.  Or  if  a  be  quickly  put  to  the  battery  asd 
then  to  the  earth,  it  will  show  a  current  first  entering  into  the 
wire,  and  then  returning  out  of  the  wire  at  the  same  place;  no 
sensible  part  of  it  ever  travelling  on  to  i  or  c. 

When  an  air  wire  of  equal  extent  is  experimented  with  in  like 
manner,  no  such  effects  as  these  are  perceived:  or,  if  guided  by 
principle,  the  arrangements  are  such  as  to  be  searching,  they  are 
perceived  only  in  a  very  slight  degree,  and  disappear  in  compa- 
rison with  the  former  gross  results.  The  effect  at  the  end  of  the 
very  long  air  wire  (or  c)  is  in  the  smallest  degree  behind  the 
effect  at  galvanometer  a;  and  the  accumulation  of  a  charge  in 
the  wire  is  not  sensible. 

All  these  results  as  to  time^  &c.,  evidently  depend  upon  the 
same  condition  as  that  which  produced  the  rormer  effect  of  static 
charjje,  namely,  lateral  induction  ;  and  are  necessary  consequences 
of  the  principles  of  conduction,  insulation,  and  induction,  three 
terms  which,  in  their  meaning,  are  inseparable  from  each  other, 
(Exp.  Res.  1820, 1826  *  1888,  1561,  &a)  If  we  put  a  jJate  of 
shellac  upon  a  gold  leaf  electrometer  and  a  charged  carrier  (an 
insulatea  metal  ball  of  two  or  three  inches  diameter)  upon  it, 
the  electrometer  is  diverged ;  removing  the  carrier,  this  diver- 
gence iostantlv  falls ;  this  is  insuhiion  and  induction.  If  we  re- 
place the  shellac  by  metal,  the  carrier  causes  the  leaves  to  di- 
verge as  before,  but  when  removed,  though  after  the  shortest 
possible  contact,  the  electroscope  is  left  diverged ;  this  is  amivc- 
Hon,  If  we  employ  a  plate  of  spermaceti  instead  of  the  metal, 
and  repeat  the  experiment,  we  find  the  divergence  partly  falls 
and  partly  remains,  because  the  spermaceti  insulates  and  also 
conducts,  doing  both  imperfectly :  out  the  shellac  also  condacts, 
as  is  shown,  if  time  be  allowed ;  and  the  metal  also  obstructs 
conduction,  and  therefore  insulates,  as  is  shown  by  simple  ar- 
rangements.   For  if  a  copper  wire,  74  feet  in  length  and  ^  of 

*  1326.    All  these  considerationi  imprets  my  mind  strongly  with  the  ooovic- 
tion,  ihat  insulation  and  ordinary  conduction  cannot  be  property  separated  whfn 
we  are  examining  into  their  nature  :  that  is,  into  the  general  law  or  laws  uoder 
which  their  phenomena  are  produced.    They  appear  to  me  to  consist  in  an  accioa 
of  contiguous  particles,  dependent  on  the  forces  developed  in  electrical  excitsmcDt  \ 
these  forces  bring  the  particles  into  a  state  of  tension  or  polarity,  which  coniti- 
lutes  both  induction  iiTA  imvlation  ;  and  being  in  this  state  tne  contignons  partides 
have  a  power  or  capability  of  communicating  these  furees,  one  to  the  other,  bf 
which  tiiey  are  lowered,  and  discharge  occurs.    Every  body  appears  to  diacbaT|t 
(444.987) ;  but  the  possession  of  this  capability  in  a  greater  or  emaUer  degra  in 
difierent  bodies,  makes  them  better  or  worse  conductors,  worse  or  better  insula- 
tors :  and  both  indueti(m  and  conduction  appear  to  be  the  same  in  their  principle 
and  action  (1320),  except  that  in  the  latter,  an  effect  common  to  both  is  raised  ts 
the  highest  degree,  whereas  in  the  former,  it  occurs  in  the  best  cases,  ia  only  an 
almost  insensible  quantity. 


SLBOTEIO  iMDuonov.  185 

an  inch  in  diameter,  be  insulated  in  the  air, 

having  its  end  m  a  metal  ball;   its  end  e      /^ --x 

connected  with  the  earth,  and  the  parts  near 
m  and  e  broaght  within  half  an  inch  of  eaoh 
other,  as  at  5  ;  then  an  ordinary  Leyden  jar 
being  charged  sufficiently,  its  outside  con- 
neeted'with  e  and  its  insicle  withm,  will  give 
a  charge  to  the  wire,  which,  instead  of  tra- 
yelling  wholly  through  it,  though  it  be  so 
excellent  a  conductor,  will  pass  in  large  pro- 
portion through  the  air  at  s,  as  a    bright 
spark ;  for  with  such  a  length  of  wire,  the 
resistance  in  it  is  accumulated  until  it  becomes 
as  much,  or  perhaps  even  more,  than  that  of 
the  air,  for  electricity  of  such  high  intensity. 
Admitting  that  such  and  similar  experi- 
ments show  that  conduction  through  a  wire  is  preceded  by  the 
act  of  induction  (1838),  then  all  the  phenomena  presented  by 
the  submerged  or  subterranean  wires  are  explained ;  and  in  their 
explanation  confirm,  as  I  think,  the  principles  ^ven.    After 
Mr.  Wheatstone  had,  in  1834,  measured  the  velocity  of  a  wave 
of  electricity  through  a  copper  wire,  and  given  it  as  288.000 
miles  in  a  second,  i  said,  in  1838,  upon  the  strength  of  these 
principles  (1333),  "  that  the  velocity  of  discharge  through  the 
same  wire  may  be  greatly  varied,  by  attending  to  the  circum- 
stances which  cause  variations  of  discharge  through  spermaceti 
or  sulphur.     Thus,  for  instance,  it  must  vary  wiUi  the  tension 
or  intensity  of  the  first  urging  force,  which  tension  is  charge  and 
induction.    So  if  the  two  ends  of  the  wire,  in  Professor  Wheat- 
stone's  experiment,  were  immediately  connected  with  two  large 
insulated  metallic  surfaces  exposed  to  the  air,  so  that  the  pri- 
mary act  of  induction,  after  making  the  contact  for  discharge, 
might  be  in  part  removed  &om  the  internal  portion  of  the  wire 
at  the  first  instant,  and  disposed  for  the  moment  on  its  surface 
jointly  with  the  air  and  surrounding  condactors,  then  I  venture 
to  anticipate,  that  the  middle  spark  would  be  more  retarded 
than  before:   and  if  these  two  plates  were  the  inner  and  outer 
coating  of  a  large  jar,  or  a  Leyden  battery,  then  the  retardation 
of  that  spark  would  be  still  greater."    Now  this  is  precisely  the 
case  of  the  submerged  or  suoterraneous  wires,  except  that,  in- 
stead of  carrying  their  surfaces  towards  the  inducteous  coatings 
(1483),  the  latter  are  brought  near  the  former;  in  both  cases 
the  induction  consequent  upon  charge,  instead  of  being  exerted 
almost  entirely  at  the  moment  within  the  wire,  is  to  a  very  large 
extent  determined  externally ;  and  so  the  discharge  or  conduc- 
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tion  being  cauaed  by  a  lower  tennOD,  therefare  lequireB  a  longer 
time.  E^nce,  the  reason  why,  with  1,500  miks  of  subteiraneoiis 
wire,  the  wave  was  two  seoonds  in  paaaing  from  end  to  end; 
whilst  with  the  same  length  of  air  wire,  the  time  was  almost  in- 
appreciable. 

With  these  lights  it  is  interesting  to  look  at  the  measuied 
velocities  of  electricity  in  wires  of  metal,  as  given  by  differeat 
experimenters. 

Bsuosp6r  Moona. 

*  Wheatttone  in  1834,  with  copper  wire,  made  it 2S8«000 

*  Walker  in  America,  with  telegraph  iron  wire 18.780 

«  0.  Mitchell,  ditto.  ditto.  9SfiU 

*  Fizeaa  and  Gonnelle,  (copper  wire) • .   .  11S,680 

♦Ditto.      -  -        (ironwire) 62,600 

t  A.  B.  6.  (copper)  London  and  Brussels  Telemph S,700 

t  Ditto.       (copper)  London  and  Edinburgh  Telegraph ^,600 

Here  the  difference  in  copper  is  seen  by  the  first  and  fifth 
resnlt  to  be  above  a  hundred  fold.  It  is  farther  remarked  in 
Liebig's  report  of  Fizeau's  and  Gonnelle's  experiments,  that  tl^ 
velocity  is  not  proportional  to  the  conductive  capacity,  and  is 
independent  of  the  thickness  of  the  wire.  All  these  circaxa- 
stances  and  incompatibilities  appear  rapidly  to  vanish,  as  we  re- 
cognize and  take  into  consideration  the  lateral  induction  of  the 
wire  carrying  the  current.  If  the  velocity  of  a  brief  electric 
discharge  is  to  be  ascertained  in  a  given  length  of  wire,  the  sim- 
ple circumstances  of  the  latter  being  twined  round  a  firame  in 
small  space,  or  spread  through  the  air  through  a  lar^e  space, 
or  adhering  to  walls,  or  lyin^  on  the  ground,  will  make  a  dif- 
ference in  the  results.  And  m  regard  to  long  circuits  such  as 
those  described,  their  conducting  power  cannot  be  understood, 
whilst  no  reference  is  made  to  their  lateral  static  induction,  or 
to  the  conditions  of  intensity  and  quantity  which  then  come 
into  play ;  especially  in  the  case  of  short  or  intermitting  cur- 
rents— ^for  then  static  and  dynamic  are  continually  passing  into 
each  other. 

It  has  already  been  said  that  the  conducting  power  of  the  air 
and  water  wires  are  alike  for  a  constant  current  This  is  in 
perfect  accordance  with  the  principles  and  with  the  definite  char- 
acter of  the  electric  [force,  whether  in  the  static,  or  current,  or 
transition  state.  When  a  voltaic  current  of  a  certain  intensity 
is  sent  into  a  long  water  wire,  connected  at  the  further  extremity 
with  the  earthy  part  of  the  force  is  in  the  first  instance  ocx^upied 
in  raising  a  lateral  induction  round  the  wire,  iQtimately  equal  in 
intensity  at  the  near  end  to  the  intensity  of  the  battery  stream, 

*  Liebtg  and  Kopp'e  report  1850.  (translated,)  p.  168. 
t  Adiensum,  14th  Janiiai7,  1864,  p.  54. 
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aad  deereaimg  gradoally  to  the  earth  end,  where  it  becomes 
nothing.  Whilst  this  induction  is  rising,  that  within  the  wire 
amongst  its  particles  is  beneath  what  it  would  otherwise  be ; 
bat  as  soon  as  the  first  has  attained  its  maximum  state,  then 
that  in  the  wire  becomes  proportionate  to  the  battery  intensity, 
and  therefore  equals  that  m  the  air  wire,  in  which  the  same  state 
is  (because  of  the  absence  of  lateral  induction)  almost  instantly 
attained.  Then  of  course  they  discharge  alike,  and  therefore 
conduct  alika 

A  striking  proof  of  the  yariation  of  the  conduction  of  a  wire, 
bj  yariatio9  of  its  lateral  static  induction,  is  given  in  the  expe- 
riment proposed  16  years  ago,  (1883.^  If,  usin^  a  constant 
charged  jar,  the  interval  5,  page  6,  be  aaiusted  so  that  the  spark 
shall  freely  pass  there,  (though  it  would  not  if  a  little  wider,) 
whilst  the  snort  connecting  wires  n  and  o  are  insulated  in  the 
air,  the  experiment  may  be  repeated  twenty  times  without  a 
single  &ilure ;  but,  if  after  that,  n  and  o  be  connected  witli  the 
inside  and  outside  of  an  insulated  Leyden  jar,  as  described,  the 
spark  will  never  pass  across  «,  but  all  the  charge  will  go  round 
tne  whole  of  the  long  wire.  Why  is  this  ?  The  quantity  of 
electricity  is  the  same,  the  wire  is  the  same,  its  resistance  is  the 
same,  and  that  of  the  air  remains  unaltered ;  but  because  the 
intensity  is  lowered,  through  the  lateral  induction  momentarily 
allowed,  it  is  never  enough  to  strike  across  the  air  at  5;  and  it 
is  finally  altogether  occupied  in  the  wire,  which,  in  a  little  longer 
time  than  before,  effects  the  whole  discharge.  M.  Fizeau  has 
applied  the  same  expedient  to  the  primary  voltaic  currents  of 
Ruhmkorff's  beautiful  inducting  apparatus,  with  great  advan- 
tage. He  thereby  reduces  the  intensity  of  these  currents  at  the 
moment  when  it  would  be  very  disadvantageous,  and  gives  us 
a  striking  instance  of  the  advantage  of  viewing  static  and  dyna- 
mic phenomena  as  the  result  of  the  same  laws. 

Mr.  Clarke  arranged  a  Bain's  printing  telecrraph  with  three 
pens,  so  that  it  gave  beautiful  illustrations  una  records  of  facts, 
like  those  stated :  the  pens  are  iron  wires,  under  which  a  band 
of  paper,  imbued  with  lerro-prussiate  of  potassa,  passes  at  a  rem- 
lar  rate  by  clock-work ;  ana  thus  regular  lines  of  prussian  blue, 
are  produced  whenever  a  current  is  transmitted,  and  the  time  of 
the  current  is  recorded.  In  the  case  to  be  described,  the  three 
lines  were  side  by  side,  and  about  0.1  of  an  inch  apart.  The 
pen  m  belonged  to  a  circuit  of  only  a  few  feet  of  wire,  and  a 
separate  battery;  it  told  whenever  the  contact  key  was  put 
down  by  the  finger ;  the  pen  n  was  at  the  earth  end  of  the  long 
air  wire,  and  the  pen  0  at  the  earth  end  of  the  long  subterra- 
neous wire ;  and  by  arrangement,  the  key  could  be  made  to 
throw  the  electricity  of  the  chief  battery  into  either  of  these 
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wires,  simultaneouslj  with  <he  passage  of  the  short  ciiciiit  cur- 
rent tl^rough  pen  m.    When  pens  m  and  n  were  in  action,  the 
m  record  was  a  regular  line  of  equal  thicknes^  showing  by  its 
length  the  actual  time  during  wmch  the  electricitj  flowed  into 
the  wires ;  and  the  n  record  was  an  equally  r^ular  line,  parallel 
to,  and  of  equal  length  with  the  former,  but  the  least  degree  be- 
hind it ;  thus  indicating  that  the  long  air  wire  conveyed  its 
electric  current  almost  instantaneously  to  the  further  end.   Bnte 
when  pens  m  and  o  were  in  action,  the  o  line  did  not  begin  until 
some  time  after  the  m  line,  and  it  continued  after  the  m  line  had 
ceased,  t.  e.,  after  the  o  battery  was  cut  of.    Furthermore,  it 
*  was  faint  at  first,  grew  up  to  a  maximum  of  intensity,  continued 
at  that  as  long  as  battery  contact  was  continued,  ana  then  gradu- 
ally diminished  to  nothing.    Thus  the  record  o  showed  that  the 
wave  of  power  took  time  in  the  water  wire  to  reach  the  further 
extremity ;  by  its  first  faintness,  it  showed  that  power  was  con- 
sumed in  the  exertion  of  lateral  static  induction  along  the  wire; 
by  the  attainment  of  a  maximum  and  the  after  equality,  it  showed 
when  this  induction  had  become  proportionate  to  the  intensity 
of  the  battery  current ;  by  its  begmning  to  diminish,  it  showed 
when  the  battery  current  was  cut  off;  and  its  prolongation  and 
gradual  diminution,  showed  the  time  of  the  outflow  of  the  static 
electricity  laid  up  in  the  wire,  and  the  consequent  r^ular  £sQling 
of  the  induction  which  had  been  as  regularly  raised. 

With  the  pens  m  and  o  the  conversion  of  an  intermitting  in- 
to a  continuous  current  could  be  beautifully  shown ;  the  earth 
wire,  by  the  static  induction  which  it  permitted,  acting  in  a  man- 
ner analogous  to  the  fly-wheel  of  a  steam  engine,  or  the  air- 
spring  of  a  pump.    Thus,  when  the  contact  key  was  regularly 
but  rapidly  depressed  and  raised,  the  pen  m  made  a  series  of 
short  lines  separated  by  intervals  of  equal  length.      After  four 
or  more  of  these  had  passed,  then  pen  o,  belonging  to  the  sub- 
terraneous wire,  began  to  make  its  mark,  weak  at  first^  then 
rising  to  a  maximum,  but  always  continuous.     If  the  action  of 
the  contact  key  was  less  rapid,  then  alternate  thickening,  and 
attenuations  appeared  in  the  o  record ;  and  if  the  introductions  of 
the  electric  curromt  at  the  one  end  of  the  earth  wire  were  at  still 
longer  intervals,  the  records  of  action  at  the  other  end  became 
entirely  separated  from  each  other.    All  showing  most  beauti- 
fully, now  the  individual  current  or  wave,  once  introduced  into 
the  wire,  and  never  ceasing  to  go  onward  in  its  coursei  oould 
be  effected  in  its  intensity,  its  time,  and  other  circumstances,  by 
its  partial  occupation  in  static  induction. 

"By  other  arrangements  of  the  pens  n  and  o,  the  near  end  of 
the  subterraneous  wire  could  be  oonnectied  with  the  earth  im- 


BLXCTEIC  INDUCTION.  189 

mediately  after  separation  from  the  battery ;  and  then  the  back 
flow  of  the  electncity,  and  the  time  and  manner  thereof,  were 
beaatifully  recorded ;  but  I  must  refrain  from  detailing  results 
which  have  already  been  described  in  principle. 

Many  variations  of  these  experiments  have  been  made  and 
may  be  devised.  Thus,  the  ends  of  the  insulated  battery  have 
been  attached  to  the  ends  of  the  long  subterraneous  wire,  and 
then  the  two  halves  of  the  wire  have  given  back  opposite  return 
currents  when  connected  with  the  earth.  In  sucn  a  case  the 
wire  is  positive  and  negative  at  the  two  extremities,  being  per- 
manently sustained  by  its  length  and  the  battery,  in  the  same 
condition  which  is  given  to  the  short  wire  for  a  moment  by  the 
Leyden  discharge,  p.  6 ;  or,  for  an  extreme  but  like  case,  to  a 
filament  of  shellac  having  its  extremities  charged  positive  and 
negative.  Golomb  pointed  out  the  difference  of  long  and  short 
as  to  the  insulating  or  conducting  power  of  such  filaments,  and 
like  difierence  occurs  with  long  and  short  metal  wires. 

The  character  of  the  phenomena  described  in  this  report,  in- 
duces me  to  refer  to  the  terms  intensity  and  qvxinLily  as  applied 
to  electricity ;  terms  which  I  have  had  such  frequent  occasion 
to  employ.    These  terms,  or  equivalents  for  them,  cannot  be 
dispensed  with  by  those  who  study  both  the  static  and  the 
dynamic  relations  of  electricity ;  ever^  current  where  there  is 
resistance,  has  the  static  element  and  induction  involved  in  it, 
whilst  every  case  of  insulation  has  more  or  less  of  the  dynamic 
element  ana  conduction ;  and  we  have  seen  that,  with  the  same 
voltaic  source,  the  same  current  in  the  same  length  of  the  same 
wire  gives  a  different  result  as  the  intensity  is  made  to  vary, 
with  variations  of  the  induction  around  the  wire.     The  idea  of 
intensity  or  the  power  of  overcoming  resistance,  is  as  necessary 
to  that  of  electricity,  either  static  or  current,  as  the  idea  of  pres- 
sure is  to  steam  in  a  boiler,  or  to  air  passing  through  apertures 
or  tubes;  and  we  must  have  language  competent  to  express 
these  conditions  and  these  ideas.    Furthermore,  I  have  never 
fbxmd  either  of  these  terms  lead  to  any  mistakes  regarding  elec- 
trical action,  or  give  rise  to  any  false  view  of  the  character  of 
eleotricity  or  its  unity.     I  cannot  find  other  te|pis  of  equal  use- 
ful significance  with  these ;  or  any  which,  conveying  the  same 
ideas,  are  not  liable  to  such  misuse  as  these  may  be  subject  to. 
It  would  be  affectation,  therefore,  in  me,  to  search  about  for 
other  words ;  and  besides  that,  the  present  subject  has  shown 
me  more  than  ever  their  great  value  and  peculiar  advantage  in 
eleotrical  language. 

fThe  fuze  referred  to  in  pa^e  8,  is  of  the  following  nature : 
Some  copper  wire  was  covered  with  sulphureted  gutta  percha ; 


140  SHAFFWBE's  TBLSflEAPH  COMPANION. 

after  some  months  it  was  found  that  a  film  of  snlpfanret  of 
copper  was  formed  between  the  metal  and  the  envelope;  and 
fhrtber,  that  when  half  the  gatta  percha  was  cut  away  in  any 
place,  and  then  the  copper  wire  removed  for  about  ^  of  an  iDch, 
so  as  to  remain  connected  only  by  the  film  of  sulphnret  ad- 
hering to  the  remaining  gatta  percha,  an  intensity  battery  oould 
canse  this  sulphuret  to  enter  into  vivid  ignition,  and  fire  gun- 
powder with  tne  utmost  ease.  The  experiment  was  shown  in 
the  lecture  room,  of  firing  gunpowder  at  the  end  of  eight  miles 
of  single  wire.  Mr.  Faraday  reported  that  he  had  seen  it  fired 
through  100  miles  of  covered  wire  immersed  in  the  canal,  by 
the  use  of  this  tuze. 


ART.  Ur-ATLANTIG  AND  PACIFIC  OCEANS  TELEGEAFH. 

RXPORT  OF   MR.   FARLET  TO  THE   HOUSE  OF   REPRESENTATITE8  OF   THE  COX- 

QRESS   OF  THE   UNITED  STATES. 

[In  volume  one,  of  the  Companion,  we  published  an  aecoont  of  a  pro- 
posed Telegraph,  to  connect  the  Atlantic  and  Pacific  Oceans.  The  bill  hu 
Deen  passed  by  both  Honses  of  Congress  and  signed  by  the  President 
Proper  energy  will  be  deyoted  to  its  early  completion,  and  the  line,  when 
done,  will  be  of  the  utmost  import  to  the  nation.  We  earnestly  solicit  for 
this  enterprise  the  energies  and  co-operation  of  our  telegraph  people. 
Messrs.  Aid  en  and  Eddy  deserve  much  credit  for  their  successful  efforts  in 
getting  the  attention  of  Congress  in  the  consideration  of  this  important 
national  enterprise.] — Editor. 

The  project  contemplated  in  the  bill  is  of  transcendent  public 
concern,  and  possesses  the  merits  of  practicability  and  early  com- 
pleiion,  if  it  can  have  the  encouragement  of  the  government, 
it  OTOvides — 

jFirsUy,  That  a  right  of  waj  shall  be  given  through  the 
public  lands  of  the  United  States  for  tiie  construction  of  a  sub- 
terranean line  of  telegraph,  (of  at  least  two  independent  con- 
ductors,) firom  the  Mississippi  or  Missouri  rivers  to  the  Pacific 
Ocean,  at  San  F||ncisoo,  in  California. 

Secondly.  That  it  be  constructed  by  individual  enterprise, 
and  at  individual  expense. 

Thirdly.  That  after  its  completion,  in  a  specified  and  most 
permanent  manner,  the  free  use  thereof,  to  the  extent  of  eight 
thousand  words  per  month,  shall  be  tendered  to  the  general 
government,  and  the  enjoyment  of  that  privilege  secured  to  it 
in  perpetuity,  with  the  reservation  to  the  government  of  the 
farther  prior  use  to  any  extent  within  the  capacity  of  said  line, 
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at  such  rates  of  oompeosation  for  mesaages  tnmsmitted  as  Oon- 
gress  may  by  law  provide. 

Fourthly,  That  taereupon,  and  in  coiiaideration  of  sucli  free 
lise  and  eaid  reservation,  the  government  shall  permit  the 
parties  to  select  from  the  public  lands  not  before  sold  or  ap- 
propriated, in  the  territones  along  and  within  fifteen  miles  of 
said  line  of  tel^raph,  any  quantity,  not  more  than  a  section 
and  in  alternate  sections,  two  millions  of  acres,  which  shall  then 
be  conveyed  to  them. 

The  citizens  of  the  United  States  residing  upon  the  Pacific 
coast  have  the  strongest  ties  connecting  them  with  the  older 
States.  They  have  established  themselves  there,  organized  a 
powerful  State,  and  are  rapidly  creating  a  commerce  reaching 
to  the  i^nds  and  the  Asiatic  coast  Their  peculiar  position 
gives  them  claims  of  an  imperative  character  upon  the  pro- 
tection and  care  of  the  government  Europe  is  extending  hnes 
of  telegrapli  imto  Asia  and  Africa,  and  lines  of  great  length  have 
been  constructed  in  India.  When  this  proposed  link  shall  be 
completed,  the  Pacific  Ocean  will  be  touched  upon  either  shore 
by  lines  which,  spanning  continents,  reach  to  the  opposite 
shores  of  the  Atlantic  Ocean,  and  are  destined,  perhaps,  to  cross 
Ibe  latter  and  unite  together. 

The  benefits  which  will  follow  the  execution  of  this  enter* 
prise  cannot  be  partial  or  sectional ;  they  must  necessarily  be  of 
incalculable  national  importance,  and  tiie  moral  influences  re- 
sisting therefrom  will  be  co-extensive  with    the  world    of 
civilization  and  commerce.    The  results  of  such  a  work  can 
hardly  be  overrated,  in  the  enlivening  spint  which  it  will  in- 
fuse into  the  business  and  other  relations  existing  between  the 
Atlantic  and  Pacific  coasts,  in  its  influence  upon  the  varied 
interests  of  that  vast  population  which  is  destmed  so  soon  to 
occupy  every  part  of  the  territory  embraced  within  the  limits 
of  the  repubhc,  and  in  the  facilities  which  it  will  be  able  to 
lender  the  government  in  peace  and  in  war.    While  immense, 
advantages  must  flow  from  the  construction  of  the  proposed 
line,  your  committee  are  not  aware  that  a  single  evil  can ;  and 
objections,  if  any  there  be,  must  be  directed  aptinst  the  mode 
recommended  to  insure  its  success,  rather  than  the  object  sought 
to  be  accomplished. 

It  may  be  contended  that  the  precise  point  for  the  location 
of  the  line,  at  its  eastern  terminus,  should  be  fixed  in  the  bill. 
This  is  not  important.  It  is  left  discretionary  with  the  me- 
morialist to  commence  from  ''such  point  on  the  Mississippi  or 
Missouri  rivers  as  ihey  may  hereidler  select"  It  will  un- 
doubtedly be  for  their  interest  to  start  from  some  prominent 
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Soint  of  population  and  business.  The  best  route  cannot  be 
etermined  upon  without  an  examination  and  sunrej;  and  as 
the  public  interests  cannot  suffer  thereby,  it  is  thought  expedient 
to  leave  the  eastern  terminus  and  general  direction  of  the  line 
entirely  open.  The  fact  that  from  the  point  selected  for  an 
eastern  terminus,  wherever  it  may  be,  divergiDg  lines  mnning 
in  any  direction  may  and  will  be  made  to  connect  with  it,  is  a 
sufficient  answer  to  any  desire  for  fixing  it  in  the  bill. 

It  has  been  said  that  the  building  of  a  telegraph  line  to  the 
Pacific  should  be  connected  with  that  of  a  railroad;  and, 
further,  that  the  construction  of  a  telegraph  line,  as  an  in- 
dependent measure,  will  be  marking  out  a  line  for  the  Pacific 
railroad.  The  force  of  these  objections  is  not  seen  by  the  com- 
mittee. If  the  telegraph  is  to  await  the  construction  of  the 
railroad,  it  is  evident  that  its  completion  must  be  postponed  for 
some  years,  even  if  the  latter  be  commenced  immediately, 
while  two  years  will  suffice  for  the  construction  of  the  toimet. 
The  plan  of  the  memorialist  cannot  mark  out  the  route  for  a 
railroad,  or  influence  the  decision  of  that  question,  for  the 
reason  that  the  straightest  practicable  line  between  the  termini 
is  the  most  desirable.  It  would  cross  mountains,  valleys,  and 
rivers,  in  directions  utterly  unsuitable  and  impracticable  for 
the  route  of  a  railroad ;  its  location  would  be  controlled  by 
other  considerations  than  those  of  grades,  bridges,  excavations 
and  embankments,  which  must  enter  so  largely  into  the  loca- 
tion of  the  former. 

Connect  the  Atlantic  and  Pacific  coasts  by  telegraph  com- 
munication, and  the  impulse  which  it  will  give  to  businefls, 
and  that  great  tide  of  emigration  setting  towards  California, 
will  add  to  the  necessity  for  railroad  communication.  In  this 
instance,  the  telegraph  should  precede  the  railway. 

The  bill  provides  that  the  telegraph  line  shall  be  completed 
within  two  years  firom  its  passage,  and  after  such  State  legis- 
lation shall  have  been  secured  as  may  be  necessary  to  authorise 
its  construction  in  the  States  through  which  it  may  pass.     The 

Earties  having  had  much  experience  in  similar  undertakingBy 
ave  full  conftdence  in  their  success  and  their  ability  to  com- 
plete the  work  within  the  time  specified.  The  benefits^  thefe- 
fore,  which  will  accrue  from  this  measure,  are  not  to  be  post- 
poned to  an  indefinite  future ;  they  are  close  at  hand  and  within 
our  immediate  grasp. 

The  line  is  to  be  constructed  in  the  most  permanent  manner, 
with  two  independent  conductors,  placed  under  ground,  wbere 
they  will  be  exempt  from  all  the  causes  which  operate  to  prevent 
the  efficiency  and  reliability  of  hues  constructea  in  die  ordinaij 
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way.  The  wires  are  to  be  &o  completelj  protected  by  the  in- 
solatin^mateHal,  itself  imperishable,  that  they  will  not  corrode ; 
and,  being  securely  placed  in  the  earth,  no  accidentsd  breaking 
can  occur.  The  electrical  state  of  the  atmosphere,  or  the  most 
violent  storms,  can  have  no  effect  to  interrupt  the  working  of 
lines  thus  laid  down.  The  plan  proposed  also  includes  the 
location  of  testing-tubes  at  intervals  of  five  miles,  and  working 
stations  at  average  distances  of  one  hundred  miles.  Under  such 
arrangements,  should  the  line  from  any  cause  be  interrupted,  it 
could  be  speedily  repaired.  The  parties  are  entirely  confident 
that  they  will  be  able  to  work  the  line  at  all  times  as  readily  as 
air-lines  are  operated  in  the  most  favorable  weather,  and  conse- 
quently that  they  can  always  transmit  despatches  directly 
wrougn.  This  mode  of  construction,  which  has  been  attended 
with  satis&ctory  iiuccess  in  Europe,  will,  it  is  confidently 
believed,  secure  all  the  advantages  claimed  for  it  by  the  me- 
morialists, who  have  a  practical  knowledge  of  the  building  and 
operating  lines  of  telegraph ;  bein^  connected  with  the  manage- 
ment of  some  of  the  best  regulated  telegraph  companies  in  tne 
country.  The  bill  provides  for  two  lines  of  wire,  which  will 
insure  the  transaction  of  a  larger  amount  of  business,  and  a  de- 
gree of  certainty  and  reliability  to  the  government  and  the 
citizen  in  the  transmission  of  despatches,  which  might,  for 
obvious  reasons,  be  sometimes  interrupted,  if  the  dependence 
was  upon  but  one  line  of  wire. 

A  subterranean  line  of  two  wires,  such  as  the  bill  provides 
for,  is  estimated  to  cost  eleven  hundred  and  fifty  dollars  per 
mile.  Calling  the  distance  twenty -four  hundred  miles,  the  en- 
tire cost  of  me  line,  including  the  buildings  necessary  at  the 
working  stations,  together  with  incidental  expenses  to  be  in- 
curred in  its  construction,  such  as  explorations  and  engineering, 
land  transportation  of  materials,  cost  of  supplies,  and  erection  of 
forts  to  protect  way  stations,  would  be  not  less  than  two  million 
seven  hundred  and  sixty  thousand  dollars.  The  annual  cost  of 
operating  the  line  is  estimated  at  three  hundred  and  fifty  thou- 
sand dollars.  Fifty  operators  will  be  necessary,  and  a  force  of 
two  hundred  and  fifty  other  men  will  be  re(]uired,  constantly 
in  the  work  of  repairing  and  protecting  the  line.  These  men 
will  be  posted  in  small  parties  at  the  different  working  stations. 
It  is  proposed  to  have  a  double  set  of  operators,  so  that  the  line 
may  oe  worked  by  night  as  well  as  by  day. 

The  value  of  the  lands  located  along  and  near  the  telegraph 
line,  if  estimated  as  the  government  valued  its  bounty  lands 
given  to  its  soldiers  in  the  Mexican  war,  when  it  commuted 
with,  them,  giving  one  hundred  dollars  in  scrip,  or  one  hundred 
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and  fidxty  acres  of  land,  would  be  odIj  at  the  rate  of  sixty-tio 
and  a  half  cents  per  acre.    Yaloing  tne  proposed  grant  of  two 
xnillionB  of  acres  at  the  same  rate,  it  would  be  worth  twelve 
hundred  and  fifty  thousand  dollars,  consideraUy  less  than  one- 
half  the  estimated  cost  of  the  line.    It  should  be  r^nembeied 
that  the  bill  confines  the  giant  to  the  Territories,  while  those 
soldiers  had  the  right  of  locating  in  both  Territories  and  States. 
It  is  thought,  therefore,  than  the  sum  of  twelve  hundred  and 
fifty  thousand  dollars,  is  a  fisur  valuation  of  tiieir  worth,  if  es- 
timated as  aid  in  the  construction  of  the  line.  These  lands  are  so 
£u:  remote  that  it  must  be  years  before  they  can  became  of 
vdue  to  the  government    No  person  could  anord  to  puiehase 
them  at  the  government  price  of  one  dollar  and  twenty-five 
cents  per  acre,  and  retain  them  until  they  became  marketable ; 
he  never  would  realize  the  cost  and  interest    The  value  to  the 
government  of  the  privilege  of  transmitting  without  charge 
eight  thousand  words  per  month  is,  at  the  rates  named  in  l£e 
bill,  equal  to  a  yearly  interest  account  of  one  hundred  thoosaod 
dollars,  a  sum  equivalent  to  an  annual  interest  at  eight  per  cen 
turn  on  the  value  of  two  millions  of  acres  of  land,  according  to 
the  foregoing  estimate.     In  addition  to  this  jprivilege,  the 
government  is  to  have  the  prior  use  of  the  Ime  for  aJl  its 
business,  without  restriction,  at  rates  to  be  established  by  itsdf. 
The  principle  so  frequently  regarded  of  selecting  aftemale 
sections  where  grants  have  been  made  by  the  government^  in  aid 
of  great  works  of  public  importance,  is  inocnrporated  into  this 
bill. 

It  may  be  inquired  why  the  ^vemment  is  asked  to  aid  in 
this  enterprise?  The  answer  is  clear,  and,  we  think  satis- 
fiu^tory.  Telegraphic  lines  are  of  recent  origin,  and  the  profits 
of  their  business  uncertain.  As  an  investment,  they  have  not 
yet  ac<][uired  that  favor  with  the  public  which  will  induce  the 
capitalist  to  take  stock  in  a  line  like  the  proposed,  running  thou- 
sands of  miles  through  a  savage  country,  it  is  believed  SiBt  the 
numerous  telegraphic  lines  put  in  operation  in  this  country,  ex- 
ceeding in  their  aggregate  length  the  united  lines  of  all 
other  countries,  have  not,  on  the  whole,  been  a  profitable  invest- 
ment to  those  interested.  This  project  does  not  hold  out  sufii- 
oient  pounds  for  success  as  a  profitable  investmenti  to  induce 
subscriptions,  without  government  enoouragem^it.  Wi&out 
that  assistance  it  is  not  to  be  expected  that  a  tdegraph  line,  as 
an  independent  measure,  can,  for  years  to  come,  be  carried 
through,  with  reasonable  hopes  of  remuneration  for  the  outlay  of 
capital  which  would  be  required.  A  grant  of  land  under  the 
conditions  named,  will  give  to  the  enterprise  a  degree  of  coufi- 
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dence  in  the  public  estimation  which  cannot  otherwise  be  created. 
It  will  give  those  engaged  in  it  a  credit  and  responsibility  which 
will  enable  them  to  command  means  at  once  to  carry  on  the 
work  to  an  early  completion,  and  overcome  a  great  many 
obstacles  which  would  be  fatal  to  its  success,  if  confined  strictly 
to  the  efforts  of  private  enterprise  alone. 

The  aid  of  the  government  is  invoked.     Can  it  be  granted 
with  safety  and  security  to  the  public  interests  ?     It  is  evident 
that  it  can.      It  is  provided  in  the  bill  that  no  lands  can  be  se- 
lected until  after  the  completion  of  the  line,  and  the  free  use  of 
it  tendered  to  the  government.       This  condition  is  ample 
security.      Again,  it  is  provided  that  the  line  becomes  forfeited 
to  the  government,  in  case  of  neglect  on  the  part  of  the  me- 
morialists to  operate  it  for  a  period  of  six  months  after  its 
completion.     The  proposed  grant  in  aid  of  the  undertaking  is 
not  a  gift  of  a  portion  of  the  public  lands,  but  such  a  disposition 
of  them  as  will  confer  great  and  lasting  advantages  to  the  citizen 
and  the  government.    Looking  at  it  in  a  pecuniary  point  of 
view,  it  is  an  investment  by  the  government,  upon  whicn  it  will 
annually  receive,  in  the  transmission  of  its  various  orders,  civil, 
military,  and  naval,  a  consideration  of  eight  per  centum  on  the 
value  of  the  lands  appropriated.     This  privilege,  together  with 
the  **  further  prior  use,  to  any  extent  within  the  capacity  of  the 
line,  at  such  rates  of  compensation  for  messages  transmitted  as 
Congress  may  by  law  provide,"  are  not  of  a  teraporaiy  charac- 
ter ;  they  are  perpetual.     The  risk,  labor,  andresponsibilityare 
all  upon  the  side  of  the  memorialists.      The  government  incurs 
no  expense  in  the  construction  of  the  line ;  in  a  word,  it  hazards 
nothing. 

The  committee  report  back  the  Senate  bill  with  amendments, 
with  a  recommendation  that  they  be  adopted,  and  that  the  bill, 
thus  amended,  do  pass. 


^^^^»^rf»^»^>s<^i'^«^"^^^»^^ 


ART.  m.— TIE  ATNO&PHEEIC  TELEQRAP& 

RCFORT    OF    MR.    MALLORY  TO     THE    SENATE    OF     THE    UmTED  STATES,   ON 

THE  ATMOSPHERIC  TELEGRAPH. 

[In  the  first  volume  of  the  Telegraph  Companion,  we  noticed  the  plan  of 
Mr.  Richardson,  for  the  establishment  of  a  means  of  conveying  substances 
betmreen  distant  points  by  the  force  of  air.  The  name  '*  Telegraph,"  YfB  con- 
sider as  not  appropriate.  That  word  means  to  write  from  a  distance.  This 
new  art  conyeys  matter  from  a  distance.  We  have  not  the  room  necessary  t& 
discass  the  subject  as  to  its  practicability.  Gentlemen  of  much  scientific  in- 
telligence ree^ard  the  invention  as  worthy  of  patronage.  We  concur  in  th^ 
opinion,  and  hope  that  Coagress  will,  at  an  early  day,  advance  the  required 
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aasistance  to  pat  it  in  operation  upon  a  large  scale.  We  do  not  think  it  will 
interfere  with  the  £Iectric  Telegraph.  If,  however,  it  should  prove  osefiil, 
and  wholly  supersede  the  Telegraph,  let  it  triumph.  We  believe  in  adopting 
the   beet  of  all  things.] — Editok. 

That  Ithiel  S.  Bichardson  has  obtained  letters  patent  for 
what  he  denominates  the  ''Atmospheric  Telegraph;"  but  as  these 
terms  convey  no  distinct  image  to  the  mind,  and  but  a  very 
imperfect  idea  of  the  character  and  design  of  his  proposition, 
your  committee  will  briefly  state  them. 

The  idea  of  moving  a  piston  within  an  exhausted  cylinder  by 
atmospheric  pressure,  and  thereby  transporting  letters^  mer- 
chandise, andfeven  persons,  is  not  new,  ana  various  experiments 
to  attain  this  object  have  been  made  within  the  last  thirty  or 
forty  years. 

In  1810,  Mr.  Medhurst,  a  Danish  engineer,  proposed  to  carry 
letters  and  merchandise,  by  means  of  the  rari£cation  and  com- 
pression of  air.  in  a  canal  six  feet  high  by  five  feet  wide,  con- 
taining a  road  of  stone  or  iron.  He  was  succeeded  by  the 
expenments  of  Mr.  Pinkus,  an  American  engineer ;  and  about 
thirty  years  ago,  John  Vallance,  Esq.,  of  Brighton,  (England,| 
took  out  a  patent  for  a  new  method  of  carrying  passengers  ana 
fireight,  which  attracted  much  attention  and  speculation  at  the 
time,  but  which  was  considered  more  ingenibus  than  practical. 
He  proposed  to  construct  from  town  to  town,  throughout  the 
United  Kingdom,  air-tight  cylinders  of  sufficient  magnitude  to 
enable  ordinary  wagons  and  cars  to  pass  through  them  upon 
rail  tracks  by  tne  alternate  rarification  and  expansion  of  air. 

Mr.  Vallance  seems  to  have  constructed  a  model,  tind  with  it 
some  experiments  were  made;  but  he  probably  realised  the 
immeasurable  space  which  too  often  separates  theory  from 
practice. 

About  the  year  1888,  public  attention  was  arrested  by  the 
successful  experiment  at  Chaillot  (England)  with  the  atmos- 
pheric railroad.  Subsequently,  about  the  year  1840,  the 
atmospheric  railroad  was  established  between  Kingstown  and 
Dalkey,  for  the  transportation  of  merchandise,  passengers,  &&, 
a  distance  of  about  thirty-five  hundred  yards,  and  this  was 
followed  by  one  in  France. 

Some  ten  years  ago,  Mr.  W.  H.  James,  son  of  the  Mr.  James 
so  honorably  identined  with  the  origin  of  the  British  railroads, 
proi)Osed  a  mode  of  carrying  mails  and  small  packages  through 
air-tight  tubes  hj  atmospheric  pressure,  very  sunilar  to  the  plan 
under  consideration. 

He  proposes  to  have  two  tubular  passages,  or  carriage  vraja, 
running  parallel  to  each  other  from  end  to  end  of  any  given 
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disfcanoe.    These  tabular  passages  Are  to  be  placed  either  abore 
or  below  the  surface  of  the  ground,  as  found  most  convenient, 
and  to  be  constructed  of  met^,  wood,  brick- work,  or  any  other 
suitable  material.  At  one  termination  of  these  tubular  passages^ 
and  between  them,  there  is  to  b^  fixed  an  air  exhausting  and 
forcing  machine,  connected  hj  means  of  curved  tubes  with  each 
of  the  tubular  passages ;  which  machine  is  to  be  actuated  bj  a 
steam*engine  or  any  other  suitable  and  competent  power,  and 
so  arranged,  that  when  put  in  motion  it  may  cause  the  air  to 
flow  from  one  passage  into  the  other  with  very  great  rapidity." 
A  similar  machine  is  to  be  plaoeAat  the  other  termination  of 
the  tabular  passages,  and  connected  thereto  and  worked  in  the 
same  manner ;  or  intermediate  machines  may  be  employed,  if 
found  necessary,  so  as  to  produce  au  extremely  rapid  and  con- 
tinuous current  of  air  in  both  directions  throughout  the  whole 
distance.     The  vessels  or  carriages  for  containing  the  letters  or* 
parcels  to  be  transmitted  are  to  consist  of  spnerical-shaped 
vehicles,  or  bags,^r97i^  ofcaoiUchoUiC,  or  other  suitable  materials, 
and  are  to  be  so  constructed  as  to  be  perfectly  elastic,  and  to 
retain  their  shape  independently  of  what  they  contain,  and  ca- 
pable of  being  becUen  or  hijfetted  about  like  a  foot-ball  or  boxing- 
flove  without  injury ;  being  of  the  least  possible  weight,  and 
aving  at  the  same  time  the  requisite  strength.    It  is  further 
proposed  that  these  spherical  bags  or  letter  carriages  should  be 
about  fifteen  inches  diameter  when  the  tubular  passages  are 
about  eighteen  inches,  and  that  each  shall  contain  only  about  a 
hundred  letters  at  a  time,  so  as  to  have  great  surface  in  pro- 
portien  to  weight    It  is  imagined  that,  on  being  introduced  in- 
to the  current  of  air,  they  will  be  carried  forward,  one  after  the 
other,  like  so  many  small  balloons  in  a  strong  gale  of  wind, 
without,  perhaps,  even  rolling  against  or  touching  the  inner  cir- 
camference  of  the  tubular  passages. 

The  distinction  between  this  method  and  that  of  Mr.  Bichard- 
son  is  not  one  of  principle,  but  of  detail ;  but  this  distinction 
seems  to  involve  the  impracticability  of  the  one,  and  the  pra> 
ticabilUg  of  the  other ;  while  in  Mr.  James's  plan  the  letters  en* 
veloped  in  spheroid  caoutohouc  bags  of  a  diameter  three  inchei 
less  tha/n  thai  of  the  tvibe  through  which  they  pass,  leaving  thereby 
a  clear  space  upon  all  sides  of  an  inch  and  a  naif  for  a  free  passage 
of  otr,  Mr.  Bichardson's  plunger  exactly  conforms  to  tiie  ttAe^  and 
admits  not  the  passage  of  air  beyond  it. 

These  various  propositions  are  off  based  upon  certain  well  estab* 
Ushedfausts  andprinciples.  • 

The  atmosphere  presses  with  equal  intensity  in  all  direction^ 
whether  on  vertical  or  horizontal  surfiu^es.    And  this  pressure 
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may  be  taken  to  be  equal  to  Tourteen  and  three-qnarter  pounds 
to  the  square  inch. 

If  we  place  upon  the  ground  a  tube  of  uniform  diameter  open 
at  both  extremities,  and  accurately  adjust  within  it  a  piston  ca- 
pable of  sliding  in  either  direction,  the  piston  of  course  remains 
stationary,  the  atmospheric  pressure  upon  its  surfaces  being 
equal.  But  if  we  insert  and  confine  the  piston  at  one  end,  and, 
by  means  of  an  air  pump  at  the  other,  exhaust  the  tube,  the 
piston,  upon  being  released,  will  pass  through  the  tube  at  a 
speed  equal  to  about  (685)  six  hundred  and  thirty-five  miles 
per  hour,  modified  by  its  weif  ht  and  friction. 

Partial  exhaustion  would  reduce  this  velocity ;  and  if  we  in- 
sert the  piston  at  one  end,  leaving  it  free  to  act,  and  work  the 
air-pump  at  the  other,  the  piston  will  move  after  a  very  slight 
rarification,  dependent,  as  oefore  stated,  upon  its  weight  and 
friction. 

When  the  operation  is  performed  in  this  manner,  the  air-pump 
has  the  control  of  the  plunger's  momentum,  and  may  check  or 
accelerate  it  at  pleasure  by  the  aid  of  a  valve  in  the  tube ;  and 
Hxe  pump,  by  exhausting  the  air  in  front  of  the  advancing  plan- 
ar, seems,  in  fact,  to  be  drawing  it  onward,  rather  than  clea^ 
ing  the  way  for  the  pressure  of  me  following  atmosphere. 

Mr.  Richardson  exhibits  a  very  beautiful  model  of  his  tele- 
graph, which  has  been  for  some  weeks  past  in  one  of  the  com- 
mittee rooms  of  the  Senate  for  inspection,  and  which  your  com- 
mittee has  frequently  and  carefully  examined.     It  consists  of  a 
horizontal  tube  of  one  inch  clear  diameter,  one-half  of  which  i& 
straight,  while  the  other  half  contains  curves,  designed  to  re- 
present the  sinuosities  of  the  tube  passing  over  uneven  ground. 
One  small  air-pump,  placed  near  its  centre,  and  communicatiDg 
with  either  end  of  it,  exhausts  it  at  pleasure  from  left  to  right^ 
or  from  right  to  left.    A  piston,  or  plunger,  three  inches  long, 
and  fitting  the  tube  loosely,  but  followed  by  several  detacheci 
disks,  or  washers  of  leather,  which  accurately  fit  it,  is  inserted 
in  one  endl)f  the  tube,  separated  by  a  cut-oflf ;  and  a  few  strokes 
of  the  pump  produce  in  the  tube  a  partial  vacuum.    The  cutK>ff 
Id  then  reversed,  and  the  plunger  set  fret  on  the  side  of  the  vacuum^ 
reHeved  from  the  resistance  of  the  air  in  the  tube^  and,  propelled 
alone  by  the  pressure  of  the  atmosphere,  passes  through  it  in  a 
time  wholly  unappreciable  by  ordinary  means.    The  cnt-off 
may  be  dispensed  with ;  for  if  the  plunge^  with  its  miniature 
mail-bag  attached,  be  placed  in  one  end  of  the  tube,  and  the 
pump  be  worked,  it  will  move  {supposing  an  absence  of  toeiffht 
0nd  friction)  with  the  first  stroke  of  the  pump,  which  destroys 
the  equilibrium  between  the  internal  and  external  atmosphere ; 
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and  tbe  degree  of  exhaustion  necessary  to  produce  this  momen- 
tum must  depend  upon  the  weight  and  friction  of  the  plunger 
and  its  attachments. 

This  model  works  admirably ;  and,  without  going  into  details 
of  its  construction,  it  seems  to  have  overcome  all  dMculties,  and 
some  which  have  been  long  supposed  insuperable  in  the  practicable 
operations  of  the  "  Atmosphenc  Telegraph." 

A  mercurial  barometer,  whose  base  connects  with  the  interior 
of  the  tube,  instantly  exhibits  the  changes  in  the  ratification  of 
the  air  within  it,  produced  by  every  stroke  of  the  air-pump ; 
and  this  device  is  useful,  enabling  us  to  perceive  at  a  glance, 
how  slight  a  rarification  of  the  atmosphere  within  the  tube 
causes  the  piston,  or  plunger,  with  its  "  mail-bag,"  to  move  for- 
wards. 

Whatever  differences  of  opinion  may  exist  as  to  the  proper- 
ties of  our  atmosphere,  its  origin,  its  utmost  limits  from  the  earth, 
its  laws  of  motion  and  expansion,  suj£cient  reliable  data  are 
established  to  enable  us  to  arrive  at  correct  conclusions  with  re- 
ference to  the  principles  involved  in  this  proposition. 

The  density  of  the  atmosphere  decreases  as  we  ascend  from 
the  earth,  and  whatever  the  height  may  be,  we  know  that  its 
pressure  or  weight  on  a  square  inch  of  surface  is  capable  of  sup- 
porting a  column  in  the  barometer  tube  about  30  inches  high  ; 
and  as  mercury  weighs  13,580  ounces,  or  848J  lbs.  avoirdupois 
to  the  cubic  foot,  a  simple  proposition,  1,728 :  8481 : :  30,  gives 
14.73  or  14i  lbs.  as  the  pressure  of  the  atmosphere  on  every 
square  inch  of  surface.    Now,  as  mercury  is  about  10,800  times 
heavier  than  our  air  at  the  surface  of  the  earth  of  medium  den- 
sity, a  column  of  such  air  of  equivalent  weight  to  the  atmos- 
pheric column  would  be  10,800  times  30  inches,  which  is  about 
27,000  feet.    If  we  suppose  a  column  of  airiform  fluid  of  this 
height  to  rest  on  a  lar^e  exhausted  receiver,  as  soon  as  a  com- 
munication is  formed  between  both,  this  tall  column  will  force 
the  air  next  the  receiver  in  with  a  velocity  equal  to  that  ac- 
quired by  a  body  falling  half  the  height  of  the  fluid  column  (as  is 
supported  by  writers  on  natural  philosophy) ;  hence  an  ^tmos* 
pheric  column  (whatever  height  it  may  be)  will  force  the  air  at 
the  surface  of  the  earth  into  an  exhausted  receiver  with  this  ve- 
locity.   Now,  a  body  in  falling  13,500,  the  half  of  27,000  feet, 
will  acquire,  by  the  force  of  gravity,  932  feet  at  the  last  of  its 
fall.     This  we  easily  found  by  dividing  18,500  by  16i,  the  fall 
in  one  second,  the  square  root  of  the  quotient  gave  nearly  29 
seconds  as  the  time  of  falling ;  this  time,  at  the  rate  of  32^  of  aa 
increase  of  velocity  per  second  gives  the  above.    Nine  hundrdie 
and  thirty-two  feet  per  second  is  685  miles  per  hour,  as  982  x 
3,600  and  divided  by  5,280  gives  685. 
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Assuming,  then,  that  the  tube  is  thoroughly  exhausted,  a&d 
the  closely  ntting  plunger  permitted  to  pass  though  it  unresisted 
and  free,  and  without  weight  or  friction,  by  atmospheric  pres- 
sure, it  would  preserve  an  uniform  velocity  throughout  its  whole 
extent,  of  .685  miles  per  hour. 

But,  in  practice,  a  perfect  vacuum  is  neither  possible  nor  de- 
sirable ;  and  it  is  believed  that  a  degree  of  exhaustion,  veiy 
easily  attainable,  will  be  amplv  sufficient  for  the  accomplishment 
of  a  speed  and  power  equivalent  to  the  propulsion  of  fifty  tons 
two  hundred  miles  per  hour. 

The  ordinary  pressure  of  our  atmosphere,  as  we  have  seeD, 
may  be  taken  at  14i  pounds  to  the  square  inch ;  but  wind, 
which  is  but  atmosphere  in  motion,  acts  with  a  force  depandent 
upon  its  velocity.  When  moving  at  thirty-five  miles  an  hoiff, 
it  exerts  a  force  of  six  pounds  on  each  sauaie  foot  of  an  ob- 
structing surface ;  at  fifly  miles  an  hour  (tne  speed  of  an  ordi- 
nary tempest)  a  force  of  12^  pounds ;  and  at  one  hundred  miles 
the  f  hurncane's  rate)  49^-  pounds. 

Tne  weight  of  our  atmosphere  being  found  equal  to  that  of  a 
column  of  thirty  inches  of  mercury,  it  follows  that,  at  the  hur- 
ricane velocity  and  pressure  of  49^  pounds  per  square  foot,  the 
exhaustion  or  rarification  indicated  by  the  mercurial  guage 
would  onlv  be  about  two-thirds  of  an  inch ;  and  this  residt,  toe 
findj  accords  vnth  the  actual  observatians  upon  hurricanes. 

With  these  ^nd  other  established  data  before  us,  we  can  ap- 
proximate at  least  the  degree  of  exhaustion  of  the  tube  neces- 
sary to  cause  a  current  of  air  to  pass  through  it  with  twice  or 
three  times  the  velocity  of  a  hurricane. 

In  addition  to  the  model  to  which  your  committee  has  re- 
ferred, Mr.  Bichardson  has  tested  the  worki«.*i  and  capacity  of 
his  telegraph,  by  laying  down  a  tube  one  mile  long,  of  three 
inches  clear  diameter,  and  following  the  elevations  and  depres* 
sions  of  an  ordinary  ungraded  field ;  and  he  has  produoea  nu- 
merous certificates,  from  highly  scientific  and  reliable  sources, 
of  its  accurate  performance  and  entire  success.  The  certificates 
all  say  that  the  mile  was  traversed  by  the  piston  or  plunger, 
to  which  was  attached  a  weight  of  several  pounds,  in  less  than 
''  a  minute  /'  but  it  is  understood  that  the  time  was  much  less  than 
this,  and  that  this  expression  was  used  as  a  maximum,  and  to 
preserve  uniformity  in  the  certificates. 

Your  committee  do  not  deem  it  necessary  to  present,  in  this 
report,  all  the  details  which  have  determined  its  judgment;  but 
the  relation  which  the  atmospheric  pressure,  of  which  it  has 
spoken,  bears  to  the  weight  to  be  moved  and  its  velocity,  is  too 
important  to  pass  enti^ly  unnoticed. 
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It  is  found,  upon  level  railroads,  that  eight  ponndB  preesare 
moves  a  ton  in  weight. 

Now,  the  piston,  24  inches  in  diameter,  would  expose  452 
square  inches  of  surface  to  be  operated  upon,  by  an  atmospheric 
pressure  of  l4i  pounds  to  the  inch,  equal  to  6,667  pounds. 
And  hence  the  moving  power  of  the  atmesphere  upon  the 
weight  expressed  in  tons,  would  be  as  8  to  6,667,  or  a  moving 
force  of  838  tons,  on  the  supposition  that  friction  would  not  in- 
terfere. 

Many  practi^oal  difficulties  and  objections  will  doubtless  de- 
velope  themselves  whenever  the  "  Atmospheric  Telegraph  "  shall 
be  established  upon  a  large  scale ;  such,  tor  example,  as  wastage 
of  power  in  the  air-pumps,  the  wear  and  tear  in  the  mail-ba^ 
pistons,  and  interior  suface  of  the  tubes,  by  high  velocities,  the 
admission  of  air  in  the  tubes,  the  effect  of  climate  upon  them, 
the  expense  of  estabb'shing  them,  &c.,  &c. ;  but  your  committee, 
after  weighing  these  and  other  objections  which  have  been  sug- 
gested, deem  it  proper  to  recommend  an  appropriation,  small  in 
its  comparison  with  the  national  interests  involved  in  its  success, 
to  test  its  utility  and  capacity. 

It  is  deemed  expedient  that  the  experiment  should  be  made 
for  a  short  distance  upon  an  established  mail  route,  in  order 
that,  if  successful,  it  might  constitute  a  part  of  a  more  extended 
work ;  and  your  committee  has  been  disposed  to  prescribe  a  di- 
rect line  between  "Washington  and  Baltimore.  It  nas,  therefore, 
concluded  to  leave  the  question  to  the  Postmaster  General,  and 
report  a  bill  accordingly. 

It  is  impossible  to  foreshadow  the  multiplied  and  incalculable 
advantages  which  will  result  from  such  a  mail  carrier  as  Mr. 
Richardson's  proposition  discloses. 

All  the  business  pursuits  and  habits  of  our  country  were  rad- 
ically, changed  by  the  introduction  of  railroads.  / 

Not  only  do  we  find  men,  whose  ancestors  for  genggjjj^s 
never  travelled  beyond  their  native  counties,  passing  frM^pi;e 
to  State  in  the  daily  transaction  of  their  affairs,  identifviD^oem- 
selves  with  the  various  sections  of  the  Union,  and  bringing  it 
together  by  the  multiplying  bonds  of  mutual  confidence,  pur- 
suits and  self  interests,  but  under  the  railroads'  fruitful  develop- 
ing and  creative  influence,  we  find  the  pathless  forest  of  the 
west,  the  rich  river  lands  of  the  south,  and  the  cold  granite  hills 
of  the  north,  yielding  vast  treasures,  hitherto  locked  in  their  un- 
yielding grasp,  to  a  free,  happy  and  prosperous  people.  We 
find  new  States  springing  into  existence  atthe  call  of  the  steam 
whistle ;  and  in  tne  train  of  the.jesistless  iron  horse,  the  people 
and^  products,  of  distant,  widely  separated  lands,  mingle  together 
in  tne  commercial  marts  of  our  country. ' 


IM  BBAMWUWm'b  TBIaBfttATM   GOMPASIOlf. 

The  hand  of  an  alUwLae  Providence,  guiding  and  controUing 
the  destinies  of  men  and  nations  by  his  inscrutable  laws,  enabled 
us  to  deviscy  in  a  happy  moment^  those  iron  links  of  brother- 
hood, the  physical  bonds,  without  which  our  widely  extended 
and  extenoing  republic  could  hardly  continue  its  beautiful, 
happy  and  glorious  unity. 

But  railroads  proved  too  slow  for  our  progress ;  and  the  mag- 
netic telegraph  came  to  our  aid  in  the  abolition  of  time  and 
space,  for  which  the  age  seems  to  be  struggling. 

It  was  but  yesterday,  as  it  were,  that  the  genius  of  Morse 
gave  us  the  telegraph,  and  enabled  us  to  write  with  a  long  pen 
firom  one  city  of  the  Union  to  another ;  and  though  it  was  re- 
ceived at  first  with  doubt,  nay,  with  derision,  it  is  now  one  ol 
the  great  firsts,  as  well  as  one  of  the  necessities  of  the  age. 

At  this  moment,  when  every  man  seems  to  be  a  special  com- 

Setitor  against  time  ;  when  Mammon  is  in  the  ascendant,  and  the 
ictum,  that  "  time  is  money,"  >impresses  itself  upon  all  the  af- 
£Etirs  of  life ;  when  hours,  minutes  and  seconds,  are  pounds, 
shillings  and  pence,  Mr.  Bichardson's  proposition  comes  upon 
us  to  supply  a  link  which  is  confessedly  wanting. 

It  was  but  yesterday,  as  it  were,  that  a  speed  beyond  fifteen 
miles  per  hour  upon  railways,  or  beyond  seven  miles  by  ocean 
steam  navigation,  and  the  transmission  of  intelligence  by  means 
of  electric  currents,  beyond  a  single  mile,  were  denounced  by 
philosophers,  and  proved  by  mathematicians,  to  be  the  chimeras 
of  the  dreamer ;  and  yet  our  Union  is  reticulated  and  clamped 
together  by  railways,  whose  moral  power  transcends  that  of 
laws  and  constitutions,  and  upon  which  thousands  are  hourly 
demonstrating  the  philosopher  s  error ;  and  by  magnetic  wires, 
wherein  truth  outstrips  not  only  the  mathematician's  calcula- 
tions, but  even  the  lightning,  and  beats  time  itself. 

,The  mail  between  Washington  and  New- York  is  now  carried 
upon  railroads  in  twelve  hours.  If  your  committee  do  not 
greatly  err,  the  same  mails  may  be  carried  between  these  cities 
in  two  hours,  by  the  proposed  atmospheric  telegraph ;  and  the 
expenditure  now  necessary  for  the  transmission  or  one  set  of 
mails,  would  enable  the  Post  Office  Department  to  send  six  sets 
of  mails  every  twelve  hours. 

The  impulse  which  such  a  frequent,  rapid  and  certain  delivery 
of  the  mails  between  distant  points  would  give  to  all  the  busi- 
ness of  the  country,  is  incalculable ;  operating  with  as  much 
safety  and  unerring  certainty  in  night  as  in  day -light ;  unaffect- 
ed by  changes  of  seasons  or  weather — and  exempt  from  liabili- 
ty to  those  mischances,  accidents  and  delays  which  are  daily  re- 
tarding the  delivery  of  the  mails  throughout  the  country,  the 
atmospheric  telegraph  seems  destined  to  become  the  exclosiTO 
mail  carrier  of  the  age. 
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ART.  IT.— STEMHEIL  (Hi  HOKSI'S  TILSCIAPE 
oowDVCTrrs  propcxtt  ot^the  earth — yaluable  discotbries  ih  earth  cir- 

evm — EXTENSION  OF  morse's  telegraph  in  EUROPE. 

Letter  Jrom  Prof,  Steinheil  of  Munich. 

Munich,  the  9th  July,  1854. 

Esteemed  Sir: — In  answer  to  your  favor  of  tlie  23d  ult., 
and  with  reference  to  its  contents,  1  send  you  herewith  enclosed 
my  Academical  Discourse  of  1838,*  in  which  I  have  publish- 
ed my  experiments  on  galvanic  telegraphy  made  in  1837.  In 
Schumacher's  Austrian  Annals  of  1839,  published  in  Stutt- 
gard  and  Tubingen,  you  will  find  further  notice  of  these  origi- 
nal experiments,  the  principal  results  of  which  are,  that  I  estao- 
lished  the  principles  upon  which  an  eflfective  telegraphy  must  be 
based,  and  which  even  now,  after  16  years,  form  the  foundation 
of  our  present  system.  That  on  this  occasion  I  found  the  conduc- 
tive property  of  the  earth  for  galvanic  currents,  by  means  of 
which  the  construction  of  galvanic  telegraphs  has  been  effected 
with  one  single  conductor,  and  freed  from  all  the  inconveniences 
of  double  and  multiplied  conductors,  such  as  resistance,  contact, 
expense,  &c. ;  that  1  demonstrated  under  what  circumstances 
and  modifications  telegraphing  may  be  effected  between  two  tele- 
graph stations,  even  without  any  metallic  connection  at  all.  Fur- 
ther records,  with  reference  to  this  period,  and  my  respective  la- 
bors, you  will  find  in  Dr.  Schellen's  **  Electric  Telegraph,  Bruns- 
wick, 1850, 8vo. ;"  in  the  Abb^  Moigno's  writings  on  Telegraphy 
in  the  Augsburg  Gazette,  &c. 

Our  government  did  not  encourage,  at  that  time,  this  promising 
enterprise  any  further,  and,  as  pecuniary  means  were  wanting,  the 
experiments  were  compelled  to  be  discontinued,  until  it  was  per- 
ceived from  the  newspapers  what  rapid  progress,  and  what  devel- 
opment, galvanic  telegraphy  had  made  in  North  America.  It  was 
not  till  1849,  when  the  net  of  railroads  had  reached  so  great  an  ex- 
tension in  Bavaria,  that  steps  were  taken  to  establish  telegraphic 
lines.  In  order  to  ascertain  with  exactness  what  had  alreaa  v  been 
done  in  this  respect  in  Germany,  I  was  commissioned  by  the 
Government  to  travel  for  this  purpose  through  Germany,  and  I 
enclose  my  printed  report,  "  Description  arid  Comparison  of  the 
OcUvanic  Telegraphs  of  Germany^  Aprils  1849." 

In  this  document  is  also  comprised  the  description  of  a  rail- 
road telegraph  which  I  caused  to  be  established,  some  years 

*  Thii  difOoon«  was  tranalated  and  published  in  Star|[eon's  Annals  of  Elsclri- 
city,  in  March,  1839. 
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previous,  between  Munich  and  Augsburg.  (See  page  49,  Ac.)  In 
the  same  year,  1849, 1  received  from  the  Austnan  Government 
an  appointment  in  the  department  of  the  Ministry  of  Commetce, 
for  the  purpose  of  organizing,  on  a  permanent  systeip,  the  Aus- 
trian telegraphy,  and  was  placed  at  the  head  of  it.  In  a  short  time, 
under  the  powerful  patronage  of  the  intelligent  minister  Brack, 
over  1,500  German  miles  of  telegraphic  connections  had  been 
constructed.  Sixty  stations  had  been  furnished.  A  treaty  wiA 
Oermanyfor  a  common  system  (the  Germane- Austrian  Telegraph 
Union,)  waa  entered  into  and  ratified,  and  the  Telegraph  was 
made  accessible  to  the  public  for  its  use,  in  all  of  whidi  Austria 
constantly  took  the  lead.  Thus,  the  purpose  which  I  had  pro- 
posed to  myself  when  I  accepted  the  JDirectorship  of  Austrian 
telegraphy  was  soon  attained,  and  I  was  enabled  to  accept  a 
subsequent  call  from  the  Swiss  Government  in  1852,  to  organise 
the  telegraphic  net-work  of  that  country  on  the  same  system. 
In  six  months,  two  hundred  miles  of  connections  were  construct- 
ed ;  seventy-three  stations  established ;  the  employees  of  the 
Post  Office  trained  for  telegraph  service,  by  assembling  them 
together  and  addressing  them  a  course  of  lectures ;  the  junction 
arranged  with  the  Germano- Austrian  Telegraph  Union,  and 
the  lines  delivered  for  public  use.  The  whole  enterprise,  con- 
struction, public  regulation,  apparatus,  school,  &c.,  was  accom- 
plished with  400,000  francs.  The  conductors,  however,  are  only 
made  of  iron  wire,  constructed  after  your  plan  in  North  Ameri- 
ca, for  there  they  have  mercantile  ideas,  and  know  how,  with 
small  outlay,  to  realize  large  profits. 

The  instructions  for  the  telegraph  operators  in  Switzerland 
I  also  inclose. 

Since  my  mission  to  Switzerland,  I  have  been  called  to 
Bavaria,  and  placed  in  a  very  pleasant  and  independent  position, 
which  enables  me  to  realize  mv  long  cherished  scientific  wishes; 
and  in  accepting  it,  it  is  on  tde  condition  that  I  shall  not  be 
obliged  to  aevote  anv  more  thought  to  telegraphy,  to  which 
problem  I  feel  that  I  have  already  devoted  sufficient  time,  since 
other  subjects  solicit  my  investigations. 

In  the  inclosed  Instructions^  you  will  find  the  whole  system  of 
our  Germano- Austrian  Telegraphy^  developed  in  its  most  minute 
details.  You  will  notice,  at  this  perioa,  the  ."  Translators," 
which  I  devised  in  Vienna  in  1850,  and  which  were  adopted  by 
the  Germano- Austrian  Telegraph  Union,  in  1851 ;  also  the 
plan  of  loop-shaped  construction  of  the  telegraphic  net- work,  by 
means  of  which,  freedom  from  interruptions  increases  in  the 
ratio  of  the  extension  of  the  net-work.  You  will  note  also  the 
introduction  of  very  small  chain  batteries,  the  theory  of  which 
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is  given  in  pages  1^19  of  the  "  Instructions  f  and  lastly,  tlie 
teaching  of  tne  technical  parts,  by  means  of  which  the  service  is 
legulated,  and  the  telegraphed  net-work  rendered  accessible  at 
any  time  and  at  any  point  in  all  its  parts,  (sectional  circuits, ) 
and  at  the  same  moment. 

In  said  Instructions,  you  will  find  towards  the  close,  informa- 
tion for  acquiring  the  telegraphic  art,  which  I  introduced  origi- 
nally in  Vienna,  and  which  proved  very  practical,  about  500 
telegraphists  having  been  tramed  by  it. 

In  this  way  I  have  been  able  eflfectually  to  labor  for  the 
adoption  of  Morse's  system  throughout  all  feurope  ;  and  that  I 
have  thereby  extended  his  well-earned  hxne,  has  oeen  to  me  the 
source  of  peculiar  pleasure,  which  I  beg  you  to  testify  to  Pro- 
fessor Morse  in  proper  time,  together  with  my  most  friendly 
respects. 

With  perfect  esteem, 

Yours  respectfully, 

DB.  STEINHEIL,' 

Royal  Ministerial  Counsellor  and 
Member  of  the  Academy^  &c. 
Tal.  p.  Shaffkeb,  Esq., 


ART.  T.— FIRE  ALARM  TEIE6RAFH. 

M0R8S   TELEGRAPH  APPLIED   TO    FIRE   ALARMS,  BT  CBANNINO  AND  PABMSR — 

SUCCE3BPI7LLT  ESTABLISHED    IN  BOSTON— <3REAT    BENEFIT   TO 

SOCIETT — ITS  MODE   OF   OPERATION   DESCRIBED. 

We  have  intended,  for  some  time  past,  to  describe  this  new 
and  wonderful  achievement  in  art.  We  now  give  a  few  facts 
for  the  consideration  of  the  reader,  and  in  a  future  tiumber  we 
hope  to  be  able  to  give  a  fall  and  perfect  description  of  the  sys- 
tem, so  successfully  put  in  operation  by  Messrs.  Dr.  Channing 
and  Farmer,  in  the  City  of  Boston. 

A  description  of  the  system,  as  given  in  the  present  number, 
will  show  that  the  Morse  Telegraph  is  ingeniously  applied  to 
mechanics,  and  the  alarm  system  made  complete.     We  do  not 
fully  understand  in  what  consists  the  patent    parts  of    the 
Fire  Alarm  Telegraph,  as  it  is  mostly  included  in  the  original 
Morse  patent ;  but,  we  suppose  it  is  in  the  ingenious  arrange- 
ment for  giving  the  signal,  and  the  compiling  of  the  different 
branches  of  mechanics  to  produce  the  desired  result  according 
to  the  described  mode.    We  do  not  deem  it  material  to  discuss 
the  qaestion  as  to  how  much  of  the  system  is  embraced  in  the 
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Morse  patents,  nor  how  much  to  Messrs.  Channing  and  Farmw. 
It  is  enough  for  us  to  know,  that  it  abounds  in  usefulness.  No 
citj  in  the  world  can  do  as  well  without  as  with  it  It  savw 
labor,  time,  and  raonej.  It  promotes  security  of  life  and  pro- 
perty. It  lessens  insurance  and  benefits  the  rich  and  poor.  It 
prevents  disturbances  of  society  by  riots,  and  diifnses  a  spirit  of 
peace  and  safety  throughout  the  entire  people.  EverythiDg 
can  be  said  in  its  favor,  and  nothing  against  it.  Dr.  Channing 
and  Mr.  Farmer  have  done  much  for  the  age,  in  devising  the 
system  and  presenting  it  in  a  useful  and  practicable  form. 

We  give  some  notices  of  the  system  from  memorials  and  dr- 
culars  upon  the  subject,  which  will  be  ^11  that  we  cau  present  to 
the  reader's  consideration  at  present. 

'^  This  system  differs  essentially  from  all  other  Fire  and  Police 
Telegraphs,  and  possesses  advantages  proved  by  constant  expe- 
rience for  over  two  years,  which  place  it  beyond  comparison 
with  any  other  in  point  of  rapidity,  variety,  and  extent  of  com- 
munication. In  a  scientific  point  of  view,  its  great  and  pecu- 
liar success  is  in  its  power  of  CLcting  at  great  distances,  itself 
producing  effects  which  other  systems  have  only  sought  to  direct 
oy  instructions  to  agents.  Practically,  it  is  the  only  existing 
means  of  communicating  a  fact  from  as  many  points  as  may  l]« 
desired  to  a  Central  Station ;  of  giving  instant  alarm  from  thence 
by  ringing  bells  in  different  places  at  the  same  moment,  by  one 
person;  and  of  sending  any  instructions  or  making  any  inquiries 
oetween  the  Central  Stations  and  the  remote  points. 

The  only  telegraph  of  this  description  is  established  in  Boston, 
and  has  been  vLsited  and  examined  with  admiration  by  great 
numbers  of  practical  and  scientific  men,  both  of  this  country 
and  Europe,  and  recently  has  been  examined  by  Committees 
from  the  City  Governments  both  of  New- York  and  Philadel- 
phia. **#*«* 

The  first  peculiarity  is,  that  it  provides  a  sufficient  number  of 
Signal  Stations  to  place  one  of  them  in  the  immediate  neighbor- 
hood  of  fevery  house  in  the  city.  These  Signal  Stations  require 
no  attendance,  but  are  so  arranged  that  any  authorized  person, 
by  turning  a  small  crank,  may  communicate  an  alarm  from 
that  neighborhood  to  the  Central  Office. 

At  these  stations  also,  while  the  alarm  is  being  rung  on  the 
bells,  any  one,  by  listening  to  certain  intimations  from  the  Cen- 
tral Office,  may  learn  the  precise  neighborhood  in  which  the  fire 
or  other  trouble  may  have  arisen. 

These  stations  are  not  merely  used  in  cases  of  fire  or  riot, 
but  messages  of  any  length,  upon  any  subject,  may  be  sent  or 
received  through  them  by  any  one  acquainted  with  the  telegraph 
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kej.  They  are  constactly  used  as  means^  of  communication  be- 
tween the  Central  Office  and  remote  points  on  occasions  of  mu- 
nicipal business. 

Another  peculiarity  of  the  system  is,  that  when  an  alarm  has 
been  notified  to  the  Central  Office  from  anyone  of  the  Signal  Sta- 
tions, it  may  instantly,  by  the  pressure  of  a  single  finger,  be 
rung  upon  any  or  all  the  alarm  bells  in  the  city,  and  this  with- 
out the  aid  of  watchmen  or  bell-ringers.  There  is  no  limit  to 
the  force  of  the  blow  that  may  be  given  to  the  bells,  and  an 
alarm  may  at  the  same  instant  be  rung  by  one  person  in  the  Cen- 
tral Office  from  any  desired  number  of  bells,  in  any  degree  of 
loudness  that  they  can  produce. 

This  telegraph  possesses  one  advantage  which  is  peculiar  to 
itself,  in  that  it  prevents  any  injury  arising  from  the  breaking 
of  a  wire,  by  haying  duplicate  circuits  between  the  Signal  Sta* 
tions  and  the  Central  Office,  and  between  that  office  and  the  bells, 
80  that  if  one  part,  should  be  destroyed  by  storms  or  otherwise, 
the  communication  would  remain  uninjured. 

Under  this  system,  the  moment  a  fire  is  discovered,  the  alarm 
is  carried  to  the  neighboring  Signal  Station,^  through  which,  by 
turning  a  crank,  the  fact  of  a  fire  and  its  locality  is  instanta- 
neously communicated  to  the  Central  Office.  When  received 
there,  the  officer  in  attendance,  by  a  motion  of  his  hand,  im- 
mediately tolls  the  district  number  on  all  the  fire  bells,  and  at  the 
same  time  taps  with  the  other  hand  to  every  Signal  Station  the 
number  of  the  particular  station  where  the  alarm  originated. 
Thus,  in  less  than  a  minute  from  giving  the  alarm  through 
the  Signal  Station,  it  may  be  rung  on  all  the  alarm  bells  in 
the  city ;  and  the  firemen,  by  listening  at  the  Signal  Stations, 
may  learn  and  be  able  to  head  their  engines  for  the  precise 
locality.  All  this  is  done  by  means  of  only  one  person  at  the 
Central  Office. 

To  contrast  this  with  the  present  condition  of  our  city  :* 
We  have  only  eight  points  through  which  an  alarm  of  fire  can 
be  communicated,  ana  when  once  received,  it  must  be  entrusted 
at  each  station  to  bell-ringers,  who  must  separately  ring  it  from 
each  bell-tower.  Before  a  general  alarm  can  be  given,  an  often 
fatal  delay  must  elapse,  and  the  precise  locality  in  a  district  can 
in  no  way  be  indicated.  The  difficulty  of  finding  a  fire,  even 
after  the  district  alarm  has  been  rung,  is  too  well  known  to  re- 
quire specific  instances. 

It  would  be  absurd  to  attribute  all  the  difference  of  loss  by 
fires  in  the  two  cities  to  the  possession  of  the  Fire  Alarm  Tel- 
egraph  by  one,  and  not  by  the  other.     But  after  every  consid- 

♦  New- York  Citv. 
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ecation  of  differenoe  of  size  and  police  oi^aaization,  there  te- 
maioB  no  doubt  that  the  small  loss  which  Boston  has  stetained 
by  fire  during  this  last  year,  is  mainly  due  to  this  valuable  in- 
vention. According  to  the  last  Beport  of  the  Fire  Department 
of  that  city,  extending  from  September  1st,  1853,  to  September 
Ist,  1864,  the  whole  amount  of  losses  by  fire  has  been  a8ee^ 
tained  to  have  been  but  $150,772.  The  losses  in  owr  mtf  ,*  du- 
ring the  same  period,  must  be  estimated  by  millions." 

We  copy  the  following  from  a  circular  upon  the  American 
Eire  Alarm  Telegraph,  which  gives  a  description  of  the  system 
ample  for  comprehension :  • 

**  Its  object  IS  to  give  an  zn^^onftznatntf,  untVersoZ,  and  definii^ 
alarm  in  case  of  fire.  This  object,  which  has  been  hardly  pro- 
posed by  any  other  system,  is  fully  accomplished  by  the  Kie 
Al£f  m  Telegraph.  It  presents,  therefore,  a  claim  to  the  atten- 
tion of  insurers,  of  property  holders,  and  of  municipal  govern- 
ments  throughout  the  United  States. 

The  Fire  Alarm  Telegraph  consists  essentially  of  two  parts: 
First,  the  Signal  apparatus  and  wires^  by  which  the  intelligence 
of  a  fire  is  communicated  from  any  part  of  a  city  to  the  Central 
Station.  Second,  th$  Alarm  apparatus  and  wires^  by  which  ^ 
alarm  bells  in  different  parts  of  a  city  are  struck  from  the  Gen* 
tral  Station  by  the  touch  of  a  single  finger,  without  the  intG^ 
vention  of  hands,  watchmen,  or  bell-ringers  at  the  bdiries  or 
bell  towers. 

For  example :  there  are  in  the  City  of  Boston  forty-three 
Signal  Stations,  or  ^^ Signal  Booces,'^  distributed. over  the  di 
from  any  one  of  which  the  intelligence  of  a  fire  in  the  nei 
borhood  can  be  communicated  instantly  to  the  Central  Station 
by  the  simple  turning  of  a  crank.  The  operator  at  the  Gentnd 
Station — ^the  sole  watchman  of  the  system — ^is  then  able,  by 
simply  depressing  a  key  with  his  finger,  to  strike  the  District 
number  simultaneously  on  twenty-two  church,  school-house, 
and  engine  bells  in  every  quarter  of  the  city  ;  and  not  only  this, 
but  also  to  tap  back  on  all  the  Signal  Boxes  the  number  of  the 
Signal  Box  in  the  District  from  which  the  alarm  proceeded. 
The  engines  are  thus  directed  not  only  to  the  District,  but  ac- 
tually to  the  very  box  originating  the  alarm.  The  time  between 
the  nrst  discovery  of  a  fire  by  the  inmates  of  a  dwelling,  and 
its  d^nite  announcement  from  all  the  steeples  and  by  ail  the 
Signal  Boxes,  is  thus,  on  an  average,  not  more  than  three 
minutes  in  the  City  of  Boston  at  the  present  time,  and  is  often 
within  a  single  minute. 

•  New-York  Ci^y. 


The  best  example  of  a  system  of  IXstrict  Alarm,  in  whioh 
the  bells  are  rung  Dj  hand,  is  probably  that  in  the  City  of  New- 
York.  There  the  eight  bell-towers  are  provided  with  watch- 
men, and  are  connected  with  telegraph  wires,  so  that  when  one 
watchman  discovers  a  fire  he  can  notify  it  to  all  the  others. 
There  are  thus  only  eight  stations  in  the  City  of  New- York  from 
which  an  alarm  can  originate,  whereas  the  Fire  Alarm  Tele- 
graph provides  Ibrty-three  Signal  Boxes  for  the  comparatively 
amaU  territorv  of  Boston,  irom  any  one  of  which  the  alarm  is 
oommnnioated  instantly.  The  alarm  system  in  New^York 
also  requires  eight  watchmen  constantly  on  the  alert,  who  must 
each  ring  his  bell  according  to  the  District  number.  The  Fire 
Alarm  Telegraph  requires  only  one  watchman  at  the  Centre, 
who  strikes  any  number  of  bells  by  the  touch  of  a  single  fin* 
ger.  Moreover,  in  New- York,  after  the  alarm  is  actually  given, 
the  engines  are  only  directed  to  the  District,  which  may  be  a 
mile  or  two  square,  and  in  which  they  may  run  about  for  half 
an  hour  without  finding  the  fire.  The  Fire  Alarm  Telegraph, 
on  the  other  hand,  directs  the  engines  to  the  District  by  the 
bells,  and  to  the  Signal  Box,  in  the  District  firom  which  the 
alarm  came,  by  tapping  its  number,  from  time  to  time,  on  all 
the  Signal  Boxes  in  the  city.  The  engines,  therefore,  may 
always  be  headed  from  the  start  to  within  at  least  two  hundred 
and  fifty  yards  of  the  fire.  It  may  be  added,  that  the  adap^ 
tation  or  the  Alarm  apparatus  to  the  eight  bell-towers  in  New- 
Tork,  and  similar  large  bells  in  other  cities,  would  famish  a 
much  more  simple  ana  beautiful  application  of  the  Fire  Alarm 
Telegraph  than  that  in  Boston,  where  twenty -two  comparative- 
ly small  bells  are  struck  simultaneously. 

The  reports  of  the  Fire  Departments  of  New-York    and 
Boston  illustrate  strikingly  the  practical  operation  of  the  two 
systems.    In  Boston,  durmg  the  last  year,  there  were  a  large 
number  of  smaU  fires,  many  of  which  would  have  been  destruc- 
tive, if  the  first  ten  minutes  had  not  been  saved  to  the  firemen 
by  the  Fire  Alarm  Telegraph.    In  1858  there  were  168  fires  in 
Boston,  with  a  loss  of  $268,621 ;  while  in  New- York  there  were . 
835  fires,  with  a  loss  of  nearly  $5,000,000 — ^that  is,  a  nine  times 
greater  loss  for  each  :^e  in  New  York  than  in  Boston.    While 
the  existence  of  immense  warehouses,  hotels,  &c.,  in  our  cities, 
makes  it  impossible  to  guarantee  them  absolutely  from  large 
fires,  it  is  all  the  more  important  to  provide  a  system  which 
shall  give  an  immediate  and  certain  alarm,  when  the  only 
hop>e  in  the  case  of  such  conflagrations  is  confessedly  in  arrest- 
ing them  at  the  commencement 

more  detailed  description  will  now  be  given  of  the  Ameri- 
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can  Fire  Alarm  Telegraph,  in  its  various  parts,  and  of  the  safe- 
guards by  which  its  permanence,  and  the  regularity  and  certainty 
of  its  operations  are  insured. 

The  wires  connected  with  the  signalising  and  alarm  apparatus, 
forming  the  "Signal  Circuits"  and  "Alarm  Circuits,"  arc  car- 
ried  over  the  houses,  on  the  highest  and  most  isolated  of  which 
they  are  supported  by  insulators  held  in  brackets.  The  wires 
themselves  are  of  the  best  Swedish  iron.  No.  9,  and  are  to  be 
erected  in  the  most  substantial  manner.  There  are  always 
dnplicate  wires,  following  different  routes,  between  every  two 
Stations,  so  that  if  one  is  broken  from  any  cause,  the  second  re- 
mains good  until  the  first  can  be  repaired.  The  ground  is  not 
used  as  any  part  of  the  circuit,  so  that  the  fiatUing  of  a  wire  pro- 
duces no  false  connection,  and  double  insulation  also  results. 
These  precautions  are  found  to  preserve  the  circuits  practically 
intact.  The  wires,  properly  erected  in  a  city,  are  very  rarely 
interrupted  from  any  cause ;  and  the  probability  against  the  in- 
terruption  of  the  two  corresponding  wires,  between  neighboring 
stations,  at  the  same  time,  amounts  almost  to  an  impossibility. 
But,  besides  this,  the  Central  Station  is  furnished  with  testing 
apparatus,  by  which  the  integrity  of  each  circuit  is  constantly 
ascertained. 

For  convenience  and  security,  the  Signal  Boxes  and  the 
Alarm  Bells,  in  an^  great  city,  are  not  strung  respectively  upon 
one  great  Signal  Circuit,  and  one  great  Alarm  Circuit,  but  the 
number  of  circuits  of  each  class  is  multiplied,  all  of  them  radia- 
ting from  the  Central  Station,  like  the  petals  of  a  flower.  Thus, 
Signal  Circuits  may  traverse  different  parts  of  the  city.  To 
work  on  the  bells,  turn  to  one  or  more  finger  keys, 
which  communicate  back  with  the  Signal  Boxes,  and  tap  on 
these  occasionally  five  times ;  a  little  magnet  and  armature  in 
each  Signal  Box  gives  a  sharp  click  for  every  tap,  and  the  fire- 
men, who  run  to  the  nearest  box  and  listen,  know  that  the 
alarm  comes  fit>m  District  three^  Station  five^  and  their  pocket 
map  tells  them  exactly  where  this  station  is,  and  the  nearest 
route  to  it. 

The  machinery  in  the  bell  towers  consists  of  a  striking  ma- 
chine, carried  by  the  water  in  the  city  pipes  or  by  weighty  and 
let  off  by  telegraph  at  each  blow.  The  blows  are  of  any  power 
reouirea,  there  being  no  practical  limit  in  this  respect. 

The  advanta^  of  the  American  Fire  Alarm  Tel^praph  may 
be  recapitulated  as  follows : — 

1.  It  furnishes  an  indefinite  number  of  Signal  Stations^  scat- 
tered broadcast  over  a  city,  from  which  an  alarm  may  be  com- 
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nranicated.    Ko  time  is  lost,  therefore,  between  the  fire  itself 
ftnd  the  telegraph. 

2.  The  operator,  or  the  watchman  at  the  Centre,  receives  the 
mtelligence  immediately,  and  forthwith  strikes  the  District 
number  on  one  or  all  the  Alarm  bells  by  telegraphic  agency. 

3.  The  number  of  the  Station^  from  which  the  alarm  proceeded, 
as  well  as  the  District,  is  telegraphed  to  the  Fire  Department, 
so  that  the  engines  are  headed  from  the  first,  to  almost  the  exact 
localitv'  of  the  fire. 

4.  The  arrangements  of  the  system  protect  it  &om  interrupt 
tion,  either  by  accident  or  design,  and  it  works  with  equal  cer* 
tainty  and  promptitude  in  sunshine  or  storm,  by  day  or  by  night. 

6.  It  prevents  almost  entirely  the  occurrence  of  false  alarms, 
which  entail  a  great  expense  on  a  city,  on  account  of  the  wear 
and  tear  of  engines.* 

6.  It  provides  a  system  of  organization,  by  which  the  whole 
Fire  Department  of  a  city  is  brought  into  communication  with 
a  single  Centre,  receiving  directions  from  this  Centre,  either  by 
the  bells  or  Signal  Boxes,  and  communicating  back  to  it  by  a 
finger  key,  wmch,  in  addition  to  the  crank,  is  placed  in  every 
Signal  Box. 

7.  Telegraphic  conversation  may  be  held  between  any  of  the 
Signal  Boxes  and  the  Central  Station,  which  is  generally  placed 
at  the  City  Hall,  for  polioe  purposes. 

*'The  Ibllowin^  fecto  are  from  official  doeameota :  Tha  frlae  alaima  in  New* 
York,  in  1848,  were  98  ;  in  1847,  126;  in  1849,  162 ;  in  1R58,  239.  In  1846,  '7 
and  '8,  the  false  alarms  were  one-fourth  of  the  alarms  given,  and  in  1849,  they 
were  more  than  one-thinl. 

In  Boston,  the  aTorage  number  of  false  alarms  annually,  for  six  years  prenoua 
to  1850,  was  60 — about  one-seventh  the  whole  number  of  alarma  given.  Under 
ibe  present  system,  in  1862,  the  false  alarms  were  only  7,  and,  in  1863,  only  10— 
an  averaee,  for  those  two  years,  of  only  one-twentieth  of  the  alarms  for  fire.  Both 
in  N«wr-York  and  Boston  the  expense  of  a  false  alarm  is  aaid  to  be  about  $100. 
Tbe  present  number  of  annual  false  alarms  costs  the  .City  of  Boston  $700  or  $800, 
while  in  New- York  the  false  alarms  for  1849  cost  the  city  more  than  $16,000,  and 
at  the  same  rate  for  1860,  over  $28,000. 


Epigram. — A  correspondent  of  the  National  Intelligencer  has  furnished 
to  the  editor  of  that  print  the  following  translation  of  an  ^  epigrama,''  from 
the  lAtin,  which  recently  appeared  in  the  Southern  Chronicle,  viz  : 

Oia  ll€cr9t^  ike  Ceruunograpker. — Nature  ComplainUig  of  her  Sons*  SpoUationt. 

What  daring  men,  cries  Nature,  will  ye  spare  1 
See  Franklin  force  the  clouds  their  bolts  to  boiy ; 

The  Son  resigns  his  pencil  to  Dagnerre, 

While  Morse  the  lightning  makes  his  Secretary. 

VOX*,  n. — ^NO.  II.  8 
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\rt.  n.— ubmeto-electbic  battekt. 

TSLEQBAPH    BATTSRIE8     USED      IN   AlfKRICA     AMD   XUKOPE— SUPXaiOftRT  OF 
MAQNETO-ELECTIlICITr   OTKR   OALTANIO  FOR  TELEGRAPHIC  PURPOSfl^ 
CLAIMED — ITS    ECONOMY    AND     PRACTICABILITY — HENLET's 
IHPROYEMENT — ^TELEGRAPHS  8UCCES8FULLT  WORKED 
BT  M AOMETO-CUBRElfTS. 

In  America,  nearly  all  the  telegraph  lines  have  been  worked, 
from  their  commencement,  by  the  Grove  galvanic  battery.  It 
has  proved  to  be  the  most  successful  over  all  others,  and,  with 
the  Morse  and  House  systems,  it  seems  likely  to  be  the  most 
favored.  Efforts  have  been  made  to  devise  another  and  a  betr 
ter  battery— one  that  will  not  be  so  expensive,  and  that  will 
require  less  labor  in  keeping  it  in  order.  Many  improvements 
have  been  made  in  its  construction  and  application.  For  tbe 
present,  we  will  only  mention  one  of  the  most  important,  which 
was  devised  by  Mr.  Anson  Stager,  while  Manager  of  the  Morae 
lines  at  Cincinnati,  Ohio.  He  applied  a  battery  commonly  used 
for  one  line,  to  four  others,  and,  in  this  manner,  successfully 
worked  five  lines,  each  running  in  independent  directions,  and 
of  unequal  lengths.  The  battery  had  one  ground  or  earth-wire. 
This  was  a  great  achievement,  and  one  that  will  prove  of  mate- 
rial importance,  if  properly  considered. 

A  modification  of  the  Smee  battery  has  been  arranged  by  Mr. 
Charles  T.  Chester,  and  it  claims  particular  attention  on  account 
of  its  cheapness  and  economy  of  labor  in  taking  care  of  it  The 
Daniel  battery  has  also  been,  to  a  limited  extent,  used  by  some 
lines.  A  few  lines  have  worked  the  copper  and  blue  vitriol 
battery  on  the  local  circuits.  A  few  years  ago,  the  sand  batteiy 
was  used  on  the  Bain  line,  but  was  not  wholly  successful.  Tl:^ 
Magneto-electricity  has  never  been  satisfactorily  produced  in 
America  to  work  a  telegraphic  line  practically.  Mr.  Calvin 
Carpenter,  of  Providence,  Bhode  Island,  has  claimed  to  have 
invented  a  new  and  novel  machine  which  can  effect  the  desired 
end.  To  what  extent,  however,  Mr.  Carpenter  has  succeeded, 
we  are  not  informed. 

In  England,  the  sand  battery  is  in  general  use.  The  Gutta 
Percha  Works  of  Mr.  Statham'  has  produced  gutta  percha  cells, 
which  renders  the  sand  battery  the  most  popular  and  nervice- 
able.  The  telegraphs  of  Englai^d  are  mostly  the  needle  system, 
and  the  quantity  required  is  very  moderate.  On  the  Hamburg 
and  Copenha^n  line  the  sand  biattery  has  been  used  very  satis- 
£EM)torily.   This  line  works  the  Morse  system.  We  saw  the  sand 
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battery  used  in  France,  fielgiam,  Denmark,  Prussia,  Austria, 
and  Russia.  We  also  saw  many  of  the  Daniel  battery  in  use ; 
but  its  construction  was  modified.  The  magneto-electricity,  as 
proposed  by  Mr.  Henley,  is  in  service  in  England,  Ireland  and 
Scotland  only.  The  Magnetic  Company,  or  the  English  and 
Irish  line,  employs  it,  and  with  very  great  satisfaction.  Mr. 
Henley  is  an  expert  of  rare  merit,  and  his  ingenuity  in  construct- 
ing practical  telegraph  apparata  entitle  him  to  the  most  favorable 
ooDsideration  of  the  telegraph  community.  We  give  below  his 
views  as  to  the  mode  of  generating  an  electric  current  suitable 
for  telegraph  purposes,  which  will  give  an  idea  of  the  true 
merits  of  the  magneto-power.  We  saw  the  system  very  satis- 
factorily worked  in  England,  and  we  think  its  claims  are  not 
overrated.  How  it  woald  answer  the  American  system,  we  are 
unable  to  say,  nor  can  we  express  an  opinion  without  a  thorough 
trial.  We  give  Mr.  Henley's  remarks,  without  further  comment, 
at  present 

"  The  Magneto-Electro  Telegraph  presents  many  very  import 
tant  advantages  over  all  telegraphs  hitherto  invented.  It  is 
extremely  compact  and  portable. 

The  instrument  is  worked  by  magneto*electricity,  and  from 
the  simplicity  of  construction,  is  always  ready  for  immediate 
use  without  the  least  preparation  or  trouble,  and  can  therefore 
not  only  be  used  as  a  stationary  telegraph,  biU  from  its  partem 
Mitt/ 18  pectdiarly  adapted  for  the  vse  of  guards  on  all  lt7ies  qfrof^ 
wat/$f  wfiO  cotUdj  in  the  event  of  accident  or  any  emergency^  irO' 
mediately  apply  the  instrument  to  the  existing  telegraph  vrires  on 
'  aany  pa^t  ofikeUne.    It  is  free  from  any  expense  whatever,  aft» 
the  first  outlay,  and  not  only  dispensing  with  the  cost  and  in- 
convenience of  chemicals,  repairs,  and  superintendence  involved 
in  the  use  ol  the  voltaic  batteries,  but  actually  substituting  for 
the  present  uncertain  system  of  transmission  one  absolutely  un- 
erring, and  that  to  an  extent  far  beyond  the  power  of  an/  other 
telegraph,  which  has  been  proved  by  actual  experiments  on 
existing  linea 

A.  very  severe  test  of  the  capability  of  a  telegraph  is  a  damp 

state  of  the  atmosphere,  especially  when  the  earth  is  used  (as  it 

Always  is  now)  as  part  of  the  circuit.    Everjr  supporting  pos^ 

when  its  insulators  become  covered  with  moisture,  conveys  a 

great  part  of  the  current  to  the  earth ;  but  from  experiments 

tried  on  the  South  Devon  Railway,  (known  to  be  the  worst  in- 

sulated  line  in  the  kingdom,)  and  in  the  most  unfavorable 

weather,  the  magneto-electric  current  from  this  machine  was 

foand  to  pass  the  whole  distance  of  the  line,  and  also  through  a 

length  of  wire  at  each  station,  without  any  lossjwhate ver ; 
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this  arises  not  irom  the  electricity  being  of  a  different  kind,  bul 
from  its  quantity  and  intensity  being  so  adjusted  that  the  wet 
posts  ^should  offer  more  resistance  than  the  whole  length  of  the 
snetallic  wire.  The  magneto^lectric  apparatus  (18  inches  long 
■by  4  inches  wide)  will  transmit  a  current  much  farther  than 
twelve  24rcell  batteries,  occupying  a  space  of  19j-  square 
feet 

Another  advantage  is,  that  the  needles  never  move  sluggishly 
when  worked  from  a  great  distance ;  they  move  as  rapidly  and 
distinctly  through  600  miles  as  one  mile ;  and  the  clockwork 
for  alarums  may  'be  entirely  dispensed  with,  quite  sufficient 
sound  being  obtained  to  call  attention  from  an  adjoining  room 
by  the  mere  vibration  of  the  needle  between  two  bells,  when 
moved  by  a  machine  manv  hundred  miles  off,  and  to  peraoBS 
acquainted  with  the  trouble  and  annoyance  attending  the  ordi- 
nary telegraph  alarums,  this  will  be  considered  no  small 
advantage.  ^ 

It  is  a  well-known  fact  that  the  ordinary  needle  telegraph  is 
entirely  deranged  by  lightning ;  the  polarity  of  the  needles  be* 
coming  displaced  or  destroyed,  notwithstanding  the  jproteetioB 
of  lightning  conductors.  With  the  Magneto-Electric  Telegraph 
this  can  never  occur ;  the  only  effect  of  the  lightning  is  to  ae- 
flect  the  needles  as  in  the  ordinary  working. 

One  of  the  peculiar  features  of  this  invention  is  the  use  of 
electro-magnets,  having  four  poles,  formed  by  two  segments 
of  a  circle,  with  a  magnetic  bair  freely  suspended  within  them ; 
thereby  doing  away  with  the  retarding  force  of  sprinesor  other 
'Contrivances  generally  resorted  to,  to  cause  the  needle  to  point' 
to  any  particular  direction ;  and,  by  placing  the  needles  on  ve^ 
ftical  axes  with  a  horissontal  dial,  a  very  feeble  current  is  quite 
•sufficient  to  move  them. 

From  the  absence  of  springs  and  adjustments,  this  instrument 
)0  peculiarly  adapted  for  working  a  one  wire  letter  tdegraph, 
or  a  recording  telegraph,  by  which  the  message  is  marked 
or  dotted  on  paper,  and  the  dials  for  which  can  be  sub- 
stituted for  the  present. 

The  magneto-telegraoh  instrument  is  not  affected  bj  any 
variations  in  the  state  or  the  weather. 

The  permanent  magnets  are  entirely  protected  from  the  loss  of 
power  V  a  peculiar  and  simple  airangement  of  the  armatoiea, 
and  the  apparatus  is  free  from  the  com^cations  of  the  ordi- 
nary telegraphs  for  reversing  and  stoppmg  the  current,  there 
being  one  unbroken  circuit  throughout 

The  importance  of  being  able  to  communicate  sevend  ihou9and 
with  an  instrument  so  portable  and  so  simple,  caa  readily 
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be  underatood,  when  it  is  oonsidered  that  the  telegraph  instnt*- 
ments  at  present  in  use,  require  for  a  distance  of  onlj  three 
handred  miles  the  aid  of  several  voltaic  batteries,  and  iu  damp 
weather  it  is  difficult  with  any  number  of  cells  to  obtain  a  per- 
fect communication. 

From  the  advantages  oiFered  by  this  invention  a  consider* 
able  saving  is  effected  in  the  cost  of  the  wires,  much  smaller 
ones  than  those  now  in  use  being  sufficient,  and  the  additional 
wire  required  in  other  instruments  for  ringing  the  alarm  bell 
being  entirely  dispensed  with,  as  the  wires  conveying  the  mes- 
sages serve  for  both  purposes. 

From  the  portability,  economy,  and  impossibility  of  derange- 
ment of  this  instrument,  which  never  requires  any  preparation 
or  renewal,  telegraphic  messages  will  now  be  brought  withia 
the  reach  of  more  limited  enterprise,  such  as  dockyards,  de* 
tached  factories,  mines,  hospitals,  and  all  other  establishments 
and  institutions,  both  public  and  private,  as  well  as  of  individusls 
who,  from  the  cost  of  the  present  system,  are  entirely  precluded 
from  the  benefits  of  this  rapid  means  of  intercommunication ; 
and  railway  companies  having  telegraphs  already  established/ 
would  find  in  the  adoption  of  this  instrument  a  considerable* 
saving. 

The  magneto-telegraph  instrument  has  been  subjected  to  the 
severest  trials,  in  all  weathers,  on  existing  lines  of  railway,  in 
this  country  and  on  the  Continent,  and  has  received  the  no- 
qaalified  approbation  of  many  of  the  leading  scientific  men  fai' 
£arope  (including  engineers  of  the  highest  repute)  who  have 
pronounced  it  to  be  the  most  simple,  powerful,  and  economical 
instrument  for  telegraphic  purposes  yet  invented.  To  illustrate 
its  extreme  simplicity,  it  is  only  necessary  to  state  {its  aettan 
being  entirely  meauxmcal  and  free  from  all  chemical  agency)  that  a 
boy  twelve  years  of  age  is  perfectly  competent  to  superintend 
and  effectually  work  the  instrument." 

W^e  take  the  following  notices  of  trials,  in  regard  to  Henley  Vi 
magneto-battery.  The  first  was  in  England,  and  the  second 
was  in  France. 

1st. — "  Some  interesting  experiments  have  been  made  with 
JHenley's  Magneto-Electric  Telegraph,  from  one  side  of  the  Ser- 
pentine to  the  other,  near  to  the  Kensington  Garden's  bridgOi 
under  the  inspection  of  the  following  gentlemen: — Jury  of 
Class  1ft— Sir  John  Herschel,  Mr.  Glaisher,  Baron  Seguir,  Fro- 
i^ssor  Schubarlt,  Professor  Potter,  Professor  Quetelet.  Mr. 
I>ol>son,  and  another  gentleman,  both  from  Mr.  Oubitt|  As 
Bngii^eer,  Great  George-street,  Westminster. 

*^^^mi  MBperimenL — ^Two  lengths  of  gutta  percha  ooveved 
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wire  were  taken  across  and  immersed  in  the  water,  and  oon« 
nected  to  the  instruments ;  each  length  of  wire  had  a  portion  of 
the  gutta  percha  cut  away  from  the  wire ;  the  wire  well  scraped 
to  a  brignt  surface,  and  allowed  to  remain  under  the  water. 
The  instruments  worked  well  through  the  attractive  power  of 
the  water. 

"  Second, — The- water  not  having  taken  the  expected  effect  of 
deviating  the  course  of  electricity,  one  length  of  wire  was  cut 
in  two,  and  a  long  length  of  uncovered  bright  wire  was  inserted 
between,  and  again  let  fall  into  the  water.  The  instruments 
again  worked  well. 

"  Third. — The  wire  was  again  cut  asunder,  and  each  end  let 
fij]  into  the  water,  a  distance  apart  from  each  other,  whereby 
the  current  had  to  be  made  complete  by  the  water  intervening 
between  the  ends  of  the  wire  ;  even  through  this  defective  in- 
solation the  instrument  worked  to  the  greatest  satisfaction. 

^^Fourth. — A  greater  quantity  of  the  gutta  percha  insulation 
was  taken  from  off  the  wire  which  had  not  been  cut,  and  the 
instruments  continuing  to  work  well,  a  correspondence  was 
then  commenced,  and  kept  up  for  half  an  hour,  from  one  side 
of  the  Serpentine  to  the  other,  between  Mr.  Dobson  and  die 
gentleman  who  was  with  him. 

"  Mr.  Henley  was  highly  complimented  alter  the  completion 
of  the  experiments,  which  occupied  five  hours. 

2d. — "  Two  most  successful  and  satisfactory  trials  have  be  en 
iMde  with    Henley's  magnetic  telegraph  instruments,  one  on 
the  wires  of  the  Paris  and  Rouen  Railway,  at  the  office  of  the 
French  Minister  of  the  interior,  in  the  presence  of  the  Director 
in  Chief  of  Telegraphs,  and  the  other  on  the  wires  of  the  rail- 
way from  Paris  to  Valenciennes.     At  the  Paris  end  the  Direc- 
tor in  Chief  of  Telegraphs  for  the  French  Government  superin- 
tended; while  at  Valenciennes  were  present  the  Belgian  Minis- 
ter  of  Public  Works,  Count  ShekendorfF;  the  Prussian  Ambas- 
B^or,  M.  Mosay  ;  the  Chief  Engineer  of  the  Belgian  Railways, 
Baron  Devaux ;  M.  Quetelet,  and  M.  Cabry,  Chief  Engineer  oJF 
the  Belgian  Government.     The  distance  is  180  miles,  being  the 
longest  telegraphic  line  in  France.    After  a  most  satisfactory 
aeries  of  trials  on  the  single  distance,  first  with  the  full  power, 
and  afterwards  with  one-twentieth  of  the  power,  the  wires  were 
connected  so  as  to  treble  the  total  length  of  wire,  making  540 
miles  to  and  from  Paris  and  back — the  magnetic  message  being 
communicated  through   the  first  wire,   back  by  the  second, 
tbtpygh  the  third,  and  back  again  by  the  earth ;  and,  contrary 
to  what  was  antcipated,  it  worked  through  an  enormous  resis- 
tance as  distinctly  and  rapidly  as  when  only  made  to  traverse 
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tbo  180  miles  with  foil  power.  The  ordinary  telegraph  with 
battery  power  used  by  the  French  Government  was  then  put  in 
requisition;  but  not  the  slightest  effect  was  produced.  The 
government  officers  and  others  inspected  the  working  operar 
tions  from  10  to  3  o'clock,  and  expressed  themselves  periectly 
satisfied  with  the  success  of  the  trial." 
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8CIBMCB    OP    MAONBTO-ELECTRICITY APPLICA-^ION    TO   SUBTERRANEAN  TBLt* 

GRAPHS — SPEED  OP  MAGNETO  AND  PKICTIONAL  ELECTRICITY — 
PRACTICABILITY  OF  SUBTERRANEAN  TELEGRAPHS. 

BY  EDWARD  B.  BRIGHT,  ESQ. 

SterUmj  of  ike  English  aiut  Irish  Magnetic   TsUgraph    Company,  Liverpool^ 

England. 

[Substance  of  an  address  delivered  before  the  British  Association  of  Sci- 
ence and  ArL] 

In  the  paper  now  submitted  to  the  Association,  I  propose  to 
explain  some  peculiar  features  connected  with  the  development 
and  use  of  magneto-electricity  and  underground  wires  in  long 
circuits  for  telegraphic  purposes. 

Magneto-sclectricity  consists  in  the  development  of  a  species 
of  the  electric  fluid  discovered  by  Dr.  Faraday,  and  resulting  from 
the  induction  of  polarity  in  a  coil  of  insulated  wire,  when  placed  iu 
propinquity  to  a  magnet;  the  positive  current  manifesting  its 
presence  at  one  end  of  the  coil,  and  the  negative  at  the  other, 
according  to  the  position  of  the  coil  with  reference  to  the  poles 
of  the  magnet. 

For  practical  purposes  it  is  found  that  the  greatest  demoastra* 
tion  of  magnetic  power  takes  place  when  the  coil  of  insulated 
wire  is  wound  upon  a  soft  iron  rod,  and  applied  to  the  poles  of 
a  permanent  steel  magnet ;  the  process  of  excitation  being  ex- 
actly reversed,  as  compared  with  the  polarization  of  an  electro- 
magnet by  galvanic  power ;  for  whereas,  in  the  latter,  the  soft- 
iron  centre  of  the  coil  is  polarized  by  a  current  of  electricity 
passing  through  the  convolution  of  insulated  wire  wound  around 
it,  in  magnetic  induction  the  flow  of  electricity  is  occasioned 
in  the  helix  of  wire,  by  the  temporarily  developed  polar  state 
of  the  soft  iron  coil,  when  acting  as  the  keeper  to  a  magnet.  In 
the  use  of  galvanic  electricity,  the  voltaic  cattery  generates  a 
eiirrent,  which,  on  passing  through  the  wire  of  the  coil,  commu« 
oicates  polarity  to  the  iron  centre;  and  in  magnetic  electricity, 
tlie  core  being  polarized  by  near  approach  to  a  magnet,  occasions 
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the  flow  of  etoctrioity  in  Ae  wire  snrroundbg  it  In  eariy  ex- 
periments, with  a  view  to  the  application  of  this  eleotricify  to 
the  telegraph,  much  difficulty  was  foand  from  the  apparently 
eyanescent  nature  of  the  effect  produced  by  its  excitation ;  tm 
although  Tarious  attempts  were  made  to  introduce  it  into  die 
commercial  system  of  tnis  country  and  America,  none  proyed 
successful,  until  the  invention  of  the  system  carried  out  in  the 
operations  of  the  Magnetic  Telegraph  CJompany. 

The  apparatus,  founded  on  the  magnetic  principle,  will  there- 
fore, I  believe,  interest  all  who  have  watched  the  extension  of 
the  telegraph  in  this  country,  differing  as  it  does  from  the  prin- 
ciple adopted  by  other  companies,  both  at  home  and  abroad,  who 
all  make  use  of  the  voltaic  oatt^,  generating  their  electric  cur- 
rent by  the  decomposition  of  water  and  oxidation  of  meiah, 
when  subjected  to  the  chemical  action  and  excitationef  acids  or 
salts.    I  have  already  referred  to  the  manner  in  wl^ch  a  mag- 
netic current  is  produced  in  a  coil  when  in  proximity  to  a  per- 
manent magnet ;  and  in  continuance,  should  mention  that  the 
direction  of  the  current  is  changed  at  will,  by  simply  reversiDg 
the  position  of  the  coil,  and  its  iron  core,  as  regards  the  poles  of 
the  magnet,  (as  shown  by  experiment  on  apparatus,)  an  alteratiop 
of  polarity  resulting  with  each  movement  Such  oranges  in  posi- 
tion are  effected  as  shown  by  an  upward  or  downward  movement 
of  a  finger  key,  fixed  uoon  an  axis,  to  which  the  coil  is  attached ; 
the  sofk  iron  centre  of  tne  coil  is  so  adjusted  as  to  move  freely 
before  the  poles  of  the  magnet  without  actual  contact,  and  under 
Ae  manipulation  of  an  experienced  clerk,  as  many  as  400  to 
600  changes  of  polarity  may  be  induced  in  the  coil  in  a  nunnte. 
The  electricity,  when  generated,  is  passed  into  the  wire  extend- 
ing from  the  station  by  simple  connections,  and  actuates  the  in- 
dicating apparatus  fixed  in  the  various  instruments  at  a  distance 
to  which  it  communicates  the  magnetic  sensation. 

I  have  alluded  to  the  evanescent  effect  of  the  magnetic  fluid 
upon  ordinary  coils,  and  will  now  explain  how,  so  to  speak,  this 
eurrent  is  fixed  in  the  present  apparatus : — ^The  electro-mag- 
netic coils  in  the  indicating  portion  of  the  machine  have  soft 
iron  horns  continuing  their  poles,  which,  by  their  elongation 
and  position  as  regards  one  another,  imbibe  and  fix  a  certua 
amount  of  polarity,  termed  residual  magnetism,  which  remaina 
in  the  iron  after  each  change  of  the  current  passing  through  the 
helix.  A  small  magnetic  needle,  on  an  axis,  is  so  placed  within 
the  influence  of  the  horns,  that  upon  any  alteration  in  their 
polaritv,  a  corresponding  movement  of  the  magnetic  needle  takes 
place,  terming  the  signal  to  be  communicated,  or  actuating  an 
alarm* 
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It  was  considered  at  first  that  the  magnetic  system  was  ca- 
pable of  but  limited  application,  owinff  to  the  sapposed  quanti- 
tatiye  nature  of  the  current  generated  not  possessing  sufficient 
intensity  to  pass  through  long  circuits ;  but  experience  does 
not  show  sucn  to  be  the  case :  for  with  the  improved  apparatus 
now  employed  by  the  company,  messages  can  be  passed  c>etween 
Liverpool  and  JDublin  direct,  a  distance  of  about  420  miles, 
the  line  of  communication  eztendinff  via.  Portpatrick  and  Bel- 
fiist^  and  signals  can  be  interchanged  when  necessary  between 
London  and  Dublin,  a  distance  by  the  wire  of  660  miles,  with- 
out any  break  of  circuit,  or  renewal  of  the  magnetic  circuit 
The  invariability  of  the  current  generated  is  a  principal  feature 
of  the  apparatus ;  and  it  is  found  that  with  careful  treatment, 
no  diminution  of  the  current  need  take  place.  Generating 
magnets  have  been  in  use  for  three  years,  without  change  in 
the  strength  or  polarity  of  the  magnets  employed — ^the  mag- 
netism induced  being  in  consequence  similar  throughout — while, 
in  an  equal  period,  a  dozen  sets  of  voltaic  batteries  would  have 
been  worn  out. 

As  most  interesting  phenomena  have  resulted  from  the  appli- 
cation of  the  subterranean  system  of  communication  where  long 
circuits  are  made  use  o^  a  cursory  notice  of  the  conditions  in- 
volved in  the  production  of  the  pbenpmena  will  not  be  out  of 
place. 

The  Magnetic  Company,  in  1851,  applied  underground  gutta 
percha  covered  wires  for  the  purpose  of  communication  between 
various  towns.  The  gutta  percha  encasing  the  wires  being  pro- 
tected from  injury  by  various  appliances,  and  buried  two  feet 
below  the  surface  of  bifirh  roads. 

On  extending  this  system  throughout  the  United  Kingdom, 
where  circuits  of  several  hundred  miles  were  brought  into  ope- 
ration, it  was  found  upon  communicating  a  current  to  such  wires, 
that  after  the  withdrawal  of  the  excitation,  (whether  galvanic 
or  magnetic  electricity  was  employed,)  an  electrical  recoil  imme- 
diately took  place  at  the  end  of  the  wire  to  which  the  current 
had  oeen  prevfbusly  communicated.     This  recoil  was  apparent- 
ly analogous  in  all  respects  to  the  discharge  of  electricit^  from 
a  Leyden  jar,  except  that  the  current  flowing  from  the  wire  par- 
took of  a  quantitative  rather  than  an  intense  nature;  thus«  how« 
ever,  finishing  the  remaining  link  of  comparison,  and  establish- 
ing the  identity  as  regards  primary  characteristics  of  all  species 
of  electricity. 

Although  this  phenomena,  as  analyased  by  Dr.  Faraday,  has 
proved  highly  gratifying  in  a  philosophical  point  of  view,  its 
ojuatence  interfered  materially  with  the  working  of  all  the  pre- 
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▼ioaa  existing  telegraphic  apparatus,  not  having  been  at  all 
contemplated  or  provided  for ;  and  up  to  this  time,  I  am  not 
aware  that,  as  regards  the  galvanic  system,  any  adequate  remedy 
has  been  applied.  The  nature  of  the  interference  will  be  easily 
understood,  when  I  mention  that,  with  a  letter  printing  tel^rapb, 
the  surplus  current  has  the  tendency  to  carry  the  machineiy  on 
further,  and  to  make  other  letters  than  those  intended.  With 
the  chemical  and  other  recording  telegraphs,  the  surplus  flow  of 
electricity  will  continue  nearly  a  minute,  entirely  confounding 
the  marks  representing  one  letter  with  the  next  And  lastly, 
with  Cooke  and  Wheatstone^s  and  other  needle  telegraphs,  a 
beat  more  is  made  by  the  back  current  than  intended  with  every 
letter  formed. 

In  the  magnetic  telegraph,  however,  this  current  has  been 
turned  to  account  by  the  engineer  of  the  company  and  myself, 
in  an  arrangement  of  the  apparatus,  by  which  the  recoil  current 
serves  to  keep  the  indicating  needle  at  zero;  consequently, 
under  such  conditions  the  effect  of  the  recoil  is  neutralized,  and 
it  conduces  to  the  effective  working  of  the  telegraph. 

Another  remarkable  feature  to  be  noticed  in  connection  witk 
the  underground  system,  is  the  small  comparative  velocity  with 
which  the  electric  impulse  is  communicated  through  each  con- 
ductor in  long  circuits. 

In  experiments  conducted  by  my  brother  and  myself  upon  a 
circuit  of  four  hundred  and  eighty  miles  (480)  of  the  under- 
ground wires,  a  marked  difference  between  the  communication 
of  the  electric  impulse,  and  its  arrival  at  the  other  end,  has  beea 
observed ;  the  interval  required  for  the  passage  of  the  sensation 
amounting  to  rather  more  than  a  third  part  of  a  second. 

The  rate  of  transmission  of  the  galvanic  or  magnetic  fluids, 
through  such  conductors,  is  therefore  only  about  1000  (one 
thousand)*  miles  per  second. 

Professor  Wheatstone's  experiments,  showing  the  passage  of 
frictianal  electricity  through  a  short  length  of  wire  in  a  room,  to 
take  place  at  a  speed  approaching  300,000  miles  per  second,  are 
well  known,  and  incontestible.  * 

A  subsequent  experiment,  conducted  by  Prof.  Walker,  on 
some  of  the  overground  wires  comprised  in  the  American  sys- 
tem, gives  the  velocity  of  the  galvanic  current,  through  two 
hundred  and  fifcy  (250)  mile  circuits,  at  about  sixteen  thousand 
miles  (16,000)  per  second. 

The  underground  wires,  however,  as  just  mentioned,  give  a 
far  lower  result;  and  hence  it  appears  evident  that  the  velodty 
of  frictional  electricity  far  exceeas  the  voltaic  or  magnetic  cur- 
rent—owing, doubtless,  to  the  far  greater  intensity  and  com- 
paratively small  quantitative  development  of  the  former. 
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The  retardation  experienced  in  underground  wires,  as  regards 
the  propagation  of  the  electric  impulse,  is  not,  however,  due  to 
any  resistance  of  the  conducting  medium ;  for,  as  it  is  found  in 
the  instance  of  the  Lejden  jar,  that  the  frictional  electricity 
communicated  is  temporarily  absorbed  by  the  metal  in  the  in- 
terior of  the  jar;  BO  the  galvanic  or  magnetic  currents,  during 
their  passage  through  the  underground  wires,  are  partly  ab- 
sorbed, until  the  mass  of  copper  constituting  the  wire  is  satu- 
rated with  electricity ;  and  it  would  also  appear  that  a  definite 
time  is  occupied  in  the  absorption  of  the  electricity  by  the  suc- 
cessive portions  of  the  wire,  such  as  is  found  to  occur  in  charging 
a  Ley  den  jar;  and,  until  this  process  of  impregnation  has  been 
completed,  the  sensation  cannot  be  communicated  to  the  other 
end  of  the  conductor. 

The  retardation  will,  therefore,  result  not  from  resistance,  but 
from  the  first  portion  of  the  charge  communicated  being  ab* 
sorbed,  for  the  time,  by  the  conductor  through  which  it  passes ; 
for,  in  addition  to  the  foregoing,  copper  wire  conducts  far 
more  freely  than  the  iron  wire  made  use  of  in  the  overground 
wires. 

Consequently,  the  speed  with  which  an  electric  impulse  is 
communicated  varies  with  the  energy  or  intensity  of  the  cur- 
rent employed,  and  the  nature  or  coj^ditions  of  tlae  conducior 
interposed. 

I  find  the  /Underground  systems  of  wires  are  but  very  little 
affected  by  any  flow  of  terrestrial  electricity,  as  compared  with 
the  overground  wires,  owing,  I  believe^  to  the  electrical  *  status' 
of  the  latter  being  disturbed  whenever  the  electric  condition  of 
the  a^TnospAerc, changes  as  regards  the  earth,  principally  with  the 
rising  or  falling  of  the  dew ;  and  during  Aurora  Borealis,  while 
the  subterranean  conductors  are,  on  the  contrary,  only  affected 
to  any  extent  when  the  magnetic  condition  of  one  district  of  the 
earth^s  surface  differs  as  regards  the  terrestrial  magnetism  of  ano- 
ther, and  the  wires  form  a  connection  between  such  districts, 
affording  an  easy  path  for  an  interchange  to  take  place;  and 
to  the  flow  of  such  currents,  the  suspended  wires  are,  of  course, 
equally  exposed. 

Both  overground  and  underground  wires  are,  to  a  certain 
extent,  subject  to  the  inductive  influence  exercised  by  thunder 
storms  in  approaching  or  receding,  the  former  being  liable  to 
direct  percussion  from  lightning. 

In  concluding  this  notice  of  certain  characteristics  and  pheno- 
men:i  of  the  English  system,  I  cannot  refrain  from  alluding,  in  a 
few  words,  to  an  article  on  telegraphs  that  appeared  in  the 
Quarterly  Eeview  of  June,  1854,  in  which  a  very  unjust  and 
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iooorrect  ocHnparison  is  instituted  between  the  American  tariff 
for  messages  and  the  English  rate  of  charge. 

A  message  of  fourteen  words  is  instanced,  and  the  Qoarterlj 
Review  says : — 

"  Now,  the  London  char^  for  the  above,  if  forwarded  to  Liv- 
erpool, would  be  five  and  sixpence ;  but  the  American  tariff  for 
the  same,  on  the  Louisville  and  Pittsburgh  Railroad,  would  be 
only  one  cent  a  word,  or  sixpence  halfpenny,  English."  Topreveot 
an  erroneous  opinion  prevailing  on  this  subject,  which  would 
be  calculated  to  prejudice  the  English  system,  I  refer  to  the 
**  Abstract  of  the  Seventh  Census,"  printed  by  order  of  the 
American  Congress,  and  published  in  1853,  which  states*  that 
the  usual  charge  for  transmission  is  twenty -five  cents  for  ten 
words,  or  less,  sent  one  hundred  miles. 

I  will  also  quote  the  American  Telegraph  Tariff,  published 
in  April,  1854,  by  authority  of  Mr.  Shafiher,  the  Secretary  of 
the  American  Telegraph  Confederation,  which  gives  the  charge 
for  a  message  of  ten  words  from  Louisville  to  Pittsburg,  as  fifty 
cents,  and  an  extra  three  cents  for  every  additional  word;  or 
for  a  message,  such  as  instanced  by  the  Quarterly  Review,  two 
shillings  and  eightpence ;  and  for  a  message  of  twenty  words, 
three  shillings  and  sixpence. 

The  English  tariff*,  tor  ^a  message  of  twenty  words  between 
Liverpool  and  London,  in  May  last,  was  two  shillings  and  six- 
pence, without  charge  for  address  or  delivery  within  a  short 
distance.  So  that,  instead  of  the  English  charge  being  ten  times 
that  of  America,  as  stated  by  the  Quarterly  Review,  we  English 
scale,  prior  to  the  publication  of  the  number,  was  very  consider* 
ably  under  the  American  rates  for  an  equal  distance. 

The  Quarterly  Review  further  remarJks,  that  "  a  message  of 
ten  words  can  be  sent  on  O'Reilly's  Line,  from  New- York  to 
New-Orleans,  for  sixty  cents,  or  two  shillings  and  sevenpenoe." 

Such  is  not  the  case.  The  American  tariff  gives  the  charge 
for  ten  words  from  New- York  to  New-Orleans,  at  240  cents,  or 
ten  shillings,  the  distance  being  about  1500  miles,  or  for  twenty 
words,  a  pound  sterling.  The  charge  for  twenty  words  from 
London  to  Queenstown,  a  distance  of  about  900  miles,  is  ten 
shillings,  a  lower  rate,  in  proportion  to  distance,  than  the  Amer- 
ican scale  for  a  like  message,  although  a  sub-marine  cable  is 
included  in  the  circuit  to  Queenstown,  and  much  greater  risk  of 
capital  originally  incurred  in  its  submersion. 

Botti  instances  show,  therefore,  that  the  greater  economy  of 
system  claimed  for  America  by  the  Quarterly  Review  does  not 
eixiflt 

*  Abttnet  af  th«  SeTenth  CeDias,  page  109.    Pub.  WuUngton,  1SS8. 
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Yarioiis  other  inaoooracies  haye  crept  into  the  article  I  hare 
referred  to,  which  do  not,  however,  call  for  special  refutation,, 
though  calculated  to  mislead  any  one  forming  an  opinion  upon 
the  statements  of  the  Beview. 

In  conclusion,  I  shall  be  happy  to  show  and  explain  the  mag* 
netic  machines  and  system  carried  out  at  our  offices  in  this  town, 
to  any  scientific  gentlemen  wishing  to  have  a  practi(^  view  into 
the  working  of  apparatus  of  such  a  nature. 


ART.  nU.-ELBCTlUG  TELEGRAPHS  U  EUROPE. 

aunriOHS  FROPOqi^DED  BT    TAL.    p.    BHAFFNSR,   esq.,    to   TCLSORAPHIC  AMD 

SCIENTIFIC   OSNTLEMIN  IN  KUBOPE. 

With  a  view  to  receive  authentic  information  relative  to 
the  science  and  art  of  telegraphy  in  Europe,  we  hurriedly 
prepared  the  following  questions,  and  presented  them  to  many 
gentlemen,  and  from  whom  we  received  very  interesting 
answers.  The  American  reader  will  see  from  the  questions  that 
there  is  a  difference  of  work,  management  and  system  in  Europe, 
when  compared  with  the  American  telegraphs. 

We  would  gladly  give  full  details  of  our  observations  while 
visiting  the  many  telegraph  lines  of  our  transatlantic  friends, 
but  time  and  room  will  not  permit. 

We  will  give  the  essence  of  what  we  saw  and  learned,  in 
the  present  and  future  numbers,  as  opportunities  occur. 

On  arriving  in  England,  we  soon  found  that  there  was  much 
to  be  learned,  and  we  spared  no  pains  in  procuring  all  the 
information  possible.  Of  course,  our  expenses  were  large,  and 
the  sacrifice  of  time  very  great.  We  shall  be  gratified  to  dif* 
fuse  our  knowledge  among  the  American  telegraphers,  and  hope 
they  will  be  benefited  thereby. 

in  the  present  number  we  give  the  answers  of  Messrs.  Chas.  T. 
Bright,  Engineer  of  the  English  and  Irish  Magnetic  Telegraph 
Company,  and  also  the  answers  given  by  Mr.  Edward  B. 
Bright,  Secretary  of  the  same  Company.  These  gentlemen  did 
not  give  their  views  with  the  expectation  of  their  publication ; 
bat  we  find  them  so  exceedingly  interesting,  that  we  take  the 
responsibility  of  publishing  tnem  for  the  benefit  of  others.  If 
there  shoula  be  found  in  them  any  imperfections,  the  reader 
must  overlook  the  same,  as  they  were  not  written  for  publi- 
cation. 

Messrs.  Brights  have  charge  of  the  Company's  lines  on 
which  they  are  engaged.  Their  manner  of  business,  and  man* 
agement  generally,  compare  favorably  with  the  best-governed 
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lines  of  any  country.  They  are  gentlemen,  well  educated,  and 
they  understand  their  business  thoroughly.  We  regard  them 
as  experts  in  all  departments  of  telegraphing,  and  worthy  of 
the  most  elevated  consideration.  We  feel  under  many  obliga- 
tions to  Messrs.  Brights  for  their  many  attentions  in  present- 
ing us  with  so  much  valuable  information,  and  we  assufe 
them  that  their  presence  in  America  ^ould  be  received  with 
much  pleasure  and  congratulation. 

At  the  earliest  opportunity  we  will  feel  pleased  to  recipro- 
cate the  favors  shown  us;  and  if  it  should  be  out  of  our 
power  to  return  them  equal  favors,  we  hope  it  may  fall  to  the  lot 
of  some  generous  American  to  square  the  account  for  ua  We 
give  the  questions  propounded  by  us,  and  t^n  the  ansirers 
by  Messrs.  Brights.  In  future  numbers  we  will  continue  the 
subject  by  the  publication  of  answers  from  other  gentlemen. 

QUESTI0N& 

1.  Do  the  wires  of  your  company  run  over  ground  or  under 
ground — and  to  what  extent? 

2.  If  on  poles,  what  kind  of  timber  do  you  find  the  most 
durable — and,  if  possible,  please  state  about  what  age  are  the 
poles  (or  timber)  thus  employed  ? 

8.  Do  you  use  any  pitch,  tar,  or  other  matter  on  your  poles, 
to  increase  their  durability — ^and  if  so,  what  and  how  applied? 

4.  Please  state  what  kind  of  insulators  you  use  on  your  poles, 
and  if  possible,  please  give  a  drawing  of  them  or  samples  ofeach, 
with  your  opinion  as  to  their  fitness  or  fiiults — also  their  oo.^t7 

6.  Please  state  the  expense  of  your  poles,  and  what  is  the 
cost  for  digging  holes,  raising  the  poles,  the  putting  on  of  insu- 
lators, and  placing  the  wires  on  the  poles? 

6.  What  kind  of  wire  do  you  use,  and  where  mostly  mana- 
foctured — and  what  is  the  price  for  the  same,  per  pound  r 

7.  Do  you  use  galvanized  wire,  and  what  are  its  advantages 
or  disadvantages  ? 

8.  Do  you  solder  the  joints  of  your  wire — ^if  not,  do  you 
find  any  difficulties  arising  from  oxidation  at  joints? 

9.  Do  you  realise  much  difficulty  in  the  use  of  either  galvani- 
zed wire  or  other  wire,  on  poles,  from  atmospheric  electricity 
— on  which  the  most,  and  at  what  seasons  of  the  year  ? 

10.  Where  you  have  wire  on  poles,  do  you  find  anr  diffi- 
culty arising  from  cross  currents  at  the  poles ;  that  is,  the  cur- 
rent passing  from  one  wire  to  another  at  the  poles  ? 
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11.  Are  yonr  instraments  ercr  affected  by  induced  currents ; 
that  is,  the  passage  of  the  galvanic  or  magnetic  electricity  from 
one  wire  to  another,  by  or  through  elements  of  nature  other  than 
material  substances ;  and  if  so,  to  what  extent  ? 

12.  Do  you  ever  suffer  from  what  may  be  denominated 
"  heat  lightning ;"  and  if  so,  to  what  extent  ? 

18.  Do  you  suffer  from  atmospheric  electricity,  either  ac- 
oompanied  or  not  accompanied  with  thunder,  and  to  what  ex- 
tent ?    Also,  how  do  you  protect  your  instruments  from  harm? 

14.  Do  you  know  of  the  burning  of  any  property  through 
the  agency  of  the  electric  wires ;  and  if  so,  to  what  extent? 

15.  Are  the  telegraph  poles  ever  struck  and  damaged  by 
lightning ;  and  if  so,  now  often  in  a  year,  averaging  for  a  scafe 
of  one  hundred  miles? 

16.  How  high  are  your  poles,  and  how  many  do  yon  use 
per  mile  ? 

17.  How  many  wires  can  you  place  upon  one  set  of  poles? 

18.  Do  you  find  any  difference  in  the  working  of  the  wires 
on  the  poles;  that  is,  the  upper,  middle,  or  lower  wires?  If 
so,  what  is  that  difference  in  fair  weather,  warm  or  cold,  wet  or 
dry  seasons,  and  in  time  of  storm  ? 

19.  Do  you  fasten  the  wire  at  each  pole ;  and  if  so,  how  ? 

20.  Do  your  wires  often  break ;  and  if  so,  what  causes  them 
to  break  ? 

21.  How  do  you  mend  your  breaks?  How  many  persons 
are  required,  and  what  is  the  mode  you  adopt  to  make  the 
joint  ? 

22.  Do  your  operators  usually  go  on  the  line  to  repair 
breaks,  or  other  damages  to  the  line  ? 

23.  Do  you  have  a  police  to  repair  the  line ;  and  what  is  the 
plan,  or  system,  and  the  expense? 

24.  Does  the  snow  in  winter  disturb  the  working  of  your 
lines  on  poles ;  and  if  so,  what  are  the  remedies  ? 

25.  Does  much  ice  form  on  your  wires  ;  and  do  the  wires 
break,  caused  by  the  weight  of  the  ice? 

26.  Please  state  your  mode  of  laying  under-ground  lines, 
asd  furnish  drawings,  or  samples,  if  convenient  ? 

27*  Do  you  find  any  difference  in  the  use  of  wires  covered 
or  twice  with  gutta  percha  ? 
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2S.  What  are  the  diffieuItieB  preeeiiting  in  laying  wires  ooy* 
ered  only  with  hemp,  over  the  gatta  percha?  and  pteaae  ateCe 
the  different  modes,  with  their  respectiye  costs. 

29.  What  are  the  causes  of  breaks,  and  their  frequency,  witb 
underground  lines? 

80.  How  do  you  discover  the  place  of  break  in  a  subterranean 
line?  Please  Rive  a  drawing  of  the  plan,  and  state  the  time 
usually  required  to  make  the  repair.  Please  specify  fiilly  on 
the  subject. 

81.  What  is  the  cost  of  laying  one,  two,  or  more  wires  ?— 
giving  the  cost  of  labor,  depth  of  ditch,  and  the  plan  in  detail. 

82.  In  case  of  much  rock  on  the  sur£Etce,  do  you  blast ;  and 
how  do  you  lay  the  wires  ? 

83.  Where  there  are  marshes,  how  do  you  lay  the  wires? 

34.  Do  you  suffer  from  the  upheaving  of  the  earth,  in  case 
of  frost  in  winter,  and  to  what  extent ;  and  what  are  the  reme- 
dies to  avoid  it  ? 

35.  What  seasons  of  the  year  do  your  wires  suffer  the  least? 

86.  What  are  your  plans  for  crossing  small  streams  ? 

87.  Do  jou  suffer  from  cross  or  induced  currents  £rom  on6 
wire  to  anotner  in  underground  lines  ? 

88.  Did  you  find  any  difference  whatever  in  the  worldly  of 
the  wires,  by  their  increased  number  in  any  oombinaticn  from 
one  to  ten  or  more  underground?  If  so,  what  is  that  diflbr- 
ence? 

89.  What  is  the  relative  quantity  of  batterv  you  use  on  un* 
derground  lines  compared  with  lines  on  poles  r 

40.  What  battery  do  you  believe  the  best,  and  what  quan* 
tity  required  for  a  distance  of  one  hundred  miles?  Please  give 
the  cost  of  the  materials  in  items.  Can  you  work  more  than 
one  independent  wire  forming  an  independent  circuit  from  the 
same  battery  ?  If  so,  how  many — and  by  what  arrangemeut 
and  principle  ? 

41.  How  often  do  you  repair  the  battery ;  what  is  that  re- 
pair, and  its  expense  ? 

42.  What  are  your  plans  for  protecting  your  line  and  insferu- 
ments  from  lightnmg? 

48.  What  do  you  consider  return  currents ;  and  to  what  ex- 
tent do  you  find  the  existence  of  the  siune  on  both  overgzound 
and  underground  lines?    Please  state  all  the  points  fuUj. 
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44.  Haye  you  discovered  any  differexioe  in  the  time  required 
in  the  transmission  of  a  current  on  the  overground  or  under* 
ground  lines,  or  in  submarine  lines ;  and  what  are  the  facts  re« 
spectively  ? 

45.  Have  you  found  any  advantages  in  the  use  of  any  given 
size  wire  for  electric  conductors,  either  over  or  underground ; 
and  what  are  they  ? 

46.  What  is  the  difference  in  the  practical  use  of  a  line  of 
iron  wire  and  one  of  copper,  as  far  as  you  are  able  to  judge  ? 

47.  Do  your  underground  wires  ever  suflfer  from  lightning  ? 

48.  Do  you  allow  the  Government  any  advantages  in  send* 
ing  messages ;  and  what  are  those  advantages  ? 

49.  Has  the  Government  given  any  grants,  appropriations, 
or  other  advantages  or  benefits  to  the  telegraphs,  either  in  law 
or  in  its  use  ? 

50.  Please  give  the  mode  of  receiving  messages  from  the 
public,  and  the  various  checks  placed  upon  the  message,  and 
the  time  thus  employed,  commencing  at  the  reception  at  the 
ooanter,  and  ending  with  its  delivery  at  the  destination. 

51.  Do  you  ever  send  messages  not  signed ;  or  when  writ* 
ten  on  any  other  paper  than  your  printed  forms  ? 

52.  Why  do  you  require  persons  to  use  your  printed  forms, 
and  has  that  been  the  practice  from  the  commencement  of  the 
telegraph  ?  Please  give  two  blanks,  thus  used,  one  filled  to  il- 
lustrate the  plan  you  follow,  with  all  the  explanations  needed, 
to  enable  a  stranger  to  understand  the  same? 

58.  Please  give  a  form  of  your  register  books,  upon  which 
you  enter  the  messages  you  send  and  receive,  with  explanations 
of  their  use.  Also  copies  of  your  rules  and  regulations  as  to  the 
company,  and  of  working  the  line. 

54.  Please  state  the  average  salaries  you  pay  for  the  respec* 
tive  officers  required  in  your  city  and  countiy  offices. 

65.  Do  you  clothe  your  messengers  ? 

56.  Do  you  place  any  of  your  officers  under  oath  or  bonds, 
and  is  there  any  advantages  to  the  public  or  company  by  so  do- 
ings and  do  the  Government  laws  require  it  ? 

67.  Are  you  often  called  upon  to  give  copies  of  messages  to 
persons,  and  do  you  retain  copies  in  your  office  ? 

58.  What  is  the  cost  of  your  printed  forms  respectively  ? 
^nd  please  furnish  copies  of  every  Und  you  use. 
TOL.  IL— NO.  11.  4 
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59.  What  rents  do  you  average  in  the  city  and  in  the  coun- 
try? 

60.  How  many  hours  per  day  do  your  clerks  or  operators 
work  ? 

61.  Do  you  employ  female  laborers,  and  if  so,  how  and  at 
what  expense  ? 

62.  Have  you  ever  paid  damages  by  errors  in  messages?  and 
has  the  responsibility  ever  been  tried  at  law  7  and  if  so,  please 
give  the  case. 

68.  Are  you  in  the  habit  of  sending  free  messages ;  and  if 
so,  to  what  extent?  Also  cypher  messages,  and  what  are  yow 
rules  upon  the  subject? 

64.  Do  you  send  news  for  the  press  at  reduced  rates? 

65.  Do  you  ever  lose  or  mislay  messages  in  their  tranamia- 
sion ;  and  if  so,  does  it  occur  often  ? 

66.  Do  you  ever  pay  back  money  on  account  of  delayed 
messages. 

67.  Do  you  ever  give  any  class  of  messages  preference  in  aoj 
manner  7 

68.  Do  you  require  pre-payment ;  and  if  not,  on  what  kind 
of  messages? 

69.  Are  the  operators  allowed  to  answer  messages*  giving 
information  to  a  patron,  at  a  distant  office  ? 

70.  How  many  clerks  are  required  to  attend  one  instrument 
in  a  city  or  country  office  ? 

71.  What  system  of  telegraph  do  you  use,  and  the  cost  of 
the  apj^aratus  ?  and  if  possible,  please  give  me  the  early  historj 
of  its  invention,  and  oy  whom  ?  Please  refer  to  an^  print^ 
authorities,  if  any ;  and  also  to  persons  who  are  acquainted  with 
any  facts  pertaining  to  its  early  history.  Please  give  extracts, 
if  you  have  any,  from  newspapers,  magazines,  or  letters  in  your 
possession,  pertaining  to  the  above  points,  their  date,  and  where 
they  can  be  procured  or  examined. 

• 

72.  Do  you  often  make  mistakes  in  messages ;  and  if  so, 
what  causes  the  same  ? 

78.  Do  you  usually  repeat  back  messages  ?  and  what  are 
your  rules  respecting  the  sending  or  receiving  of  business  on 
the  line  ? 

74.  How  many  messages  are  you  in  the  habit  of  a^i^tiiig, 
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before  being  answered  of  their  proper  reception  from  the  office 
receiving  ? 

75.  How  loDff  has  the  plan  of  insurance  been  in  nee  on  your 
line,  if  at  all ;  and  is  it  any  advantage  to  the  Company  or  pub- 
lic ?  and  if  so,  what  is  that  benefit  ? 

76.  Do  you  insure  on  messages  going  beyond  your  line,  and 
upon  what  plan  ?  Please  state  the  details,  and  give  the  forma 
adopted  fully,  whether  going  on  your  line  or  beyond,  or  from 
other  lines. 

77.  Please  give  your  opinions  as  to  the  use  of  magneto-elec- 
tricity for  telegraphing,  and  the  expense  of  its  application.  How 
is  it  applied,  and  upon  what  length  of  circuit  can  it  be  em- 
ployed ? 

78.  Have  vou  any  mode  of  generating  a  continuous  current 
of  magneto-electricity ;  and  do  you  think  it  could  be  continu- 
ously generated,  giving  an  even  or  equal  current,  suitable  for 
telegraphic  purposes  ? 

79.  Do  you  work  your  wires  charged  continuously  with 
electricity  ? 

80.  Are  there  any  disadvantages  arising  from  a  continuous 
current,  other  than  unfitness  for  your  particular  system ;  and  if 
so,  what  are  they  ? 

81.  What  kind  of  submarine  crossings  do  you  consider  the 
best^  and  how  made,  their  cost,  and  by  whom  manufactured  ? 

82.  Do  you  consider  there  is  any  advantage  in  galvanizing 
the  vvires  for  cables,  and  to  what  extent  ? 

83.  Have  you  any  facts  relative  to  the  extent  of  the  action 
of  the  sea- water  on  the  exterior  wires  7    if  so,  please  state  them. 

84-  Do  you  know  to  what  extent  the  sea- water  acts  upon 
the  guttsi  percha  ?    If  any,  please  state  the  facts. 

85.  Do  you  consider  there  is  any  necessity  for  galvanizing 
the  exterior  wires  for  cables  intended  for  fresh  water  crosE- 
iogs  ? 

86.  Please  give  me  all  the  information  you  can  as  to  the 
early  lustory  of  submarine  crossings,  with  plans  and  princi- 
ples? 

87.  Supposing  you  needed  ten  conducting  wires,  how  would 
you  advise  a  cable  or  cables  to  be  made? 

88.  Do  you  consider  a  cable  of  more  than  six  conducting 
wires  practicable ;  and  if  so,  how  constructed  ? 
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89.  What  is  the  weight  of  the  cables  of  one,  two,  three,  tm 
and  six  wires,  and  the  cost  of  each  made  of  copper  wirecoveml 
with  one,  two,  or  three  coatings  of  gutta  percha,  being  of  Nos.1, 
2,  8,  4  and  5,  as  marked  at  the  gutta  percha  &ctory,  embrac- 
ing the  price  of  the  respective  materials  ? 

90.  Have  you  any,  information  relative  to  the  effect  of  light- 
ning upon  the  submarine  cables  ? 

91.  How  do  you  protect  cables  from  the  dangers  of  light- 
ning? 

92.  At  what  speed  can  a  cable  be  manufactured? 

93.  Do  you  know  of  the  use  of  gutta  percha  on  lines  OTcr- 
ground,  and  how  does  it  answer? 

9i.  Supposing  your  line  formed  a  circuit  of  two  hundred 
miles,  and  there  were  fifty  offices  on  that  circuit,  coiild  jou 
communicate  with  all  the  offices  at  one  and  the  same  time,  and 
could  they  answer  back  respective!  v  ?  And  further,  supposing 
one  or  more  branch  lines  diverged  from  the  main  line  at  any 
one  or  more  places,  on  which  might  be  ten  or  more  offices,  can 
any  one  office  on  the  main  or  branch  lines  communicate  with 
all  or  any  one  of  the  offices  on  the  main  or  branch  line  at  the 
same  time  and  at  will,  and  be  answered  back  at  will  ?  If  so, 
by  what  arrangement  ? 

95.  Please  state  what  were  the  first  batteries  used  on  the 
telegraphs  in  your  country  ? 

96.  Please  state  what  were  the  first  telegraph  lines  erected 
in  your  country,  how  built,  how  long,  when  put  up,  when  and 
how  worked,  by  whom,  and  with  what  success  ?  Also,  what  in- 
struments were  used  on  them  ? 

97.  Do  you  know  any  improvements  in  the  art  of  telegraph- 
ing, either  as  to  the  lines  or  working,  or  as  to  the  science  not 
herein  embraced,  which  would  be  beneficial  to  the  enteipri3e  if 
•adopted  ? 

98.  Can  you  suggest  any  plan  by  which  the  telegraph  can 
"be  made  to  serve  the  interest  of  the  government  of  the  coontry 
relative  to  army,  police  or  other  departments  ;  and  do  you  ever 
4Kid  the  police  in  the  arrest  of  fugitives  from  justice  ? 

59.  Do  bankers  pay  out  money  on  messages  from  a  dis- 
tance, or  delay  protest ;  and  are  your  messages  recogniz^  tisi 
evidence  in  court  between  parties  as  to  contracts  ;  and  are  yon^ 
operators  compelled,  by  law,  to  reveal  in  court  die  busine^  of 
the  line  in  any  manner  r 
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100.  Can  you  give  me  any  information  relative  to  the  feiarly 
history  and  final  invention  of  the  different  telegraphs  ?  Please 
be  particular,  and  give  dates  and  the  different  stages  of  buc- 
cess,  extracts  from  newspapers,  magazines,  books,  etc.,  in  which 
references  are  made  to  any^or^l  of  the  inventions  in  question. 


^^Atf^n^vvv^r^w'^^AA^^vs/^s's'^^wv*^^ 


ilT.  H.— ElEmiG  TELE6K1FHS  IN  OKIAT  BBITilR. 

FACTS  PEBTAINDYO  TO  THE  SYSTEMS  OF  WORK  AND  GENERAL  MANAGEMENT  OF 
TELEGRAPHS  IN  ENGLAND,  IRELAND,  AND  SCOTLAND. 

BY  CHARLES  T.  BRIGHT,  ELECTRIC  TELEGRAPH  ENGINEER. 

(Answers  to  Mr.  Skaffrur's  Questions.) 

Answer  IsL — Both,  In  its  most  important  districts,  from  London 
to  Birmingham,  Manchester,  Liverpool,  Glasgow,  Belfast  and 
Dublin,  the  wires  are  laid  underground.  In  some  lengths  there 
are  duplicate  lines,  one  above  the  other,  underground.  The 
following  will  show  the  extent  of  each  description  of  telegraph 
in  this  company's  system : — 

TJin>iERGROUND  "WiRES.— From  London  to  Liverpool,  by  Bir- 
mingham, Manchester,  Bolton  and  Wigan,  260  miles,  10  wires. 
From   Liverpool  to  Carlisle,   180  miles,  6  wires.    Carlisle  to 
Portpatrick,  oy  Dumfries,  125  miles,  6  wires.    Submarine  cable 
from  Portpatrick  to  Donaghadee,  (22  miles,)  27  miles  of  cable 
zzsed,  6  wires.    From  Donaghadee  to  Belfast,  by  Newtonards, 
32  miles,  6  wires.    From  Belfast  to  Dublin,  105  miles,  6  wires. 
From  Dumfries  to  Glasgow,  and  thence  to  Greenock,  115  miles, 
6  wires.     From  Cork  to  Queenstown,  16  miles,  6  wires.    Street* 
work  in  London,  Liverpool,  Glasgow,  Dublin,  and  other  towns, 
13   miles,  12  wires,   (average.)    On  Scottish  Central,   Great 
Northern  Railway,  and  Haigh  Colliery  Lines,  8  miles,  4  wires. 
Total,  821  miles  of  line,— 6,848  miles  of  wire. 

Overgrownd — Chiefly  6  wires. 

On  the  Great  Soathera  and  W  estern  Railway, 1 70  miles. 

Midland  Great  Western  Eailway 160  ^ 

X>ablin,  Drogbeda,  and   Belfast  Junction  and  Ulster 

Bailway  Companies, ^ ,-160  ** 

Belfast  and  County  Down  Railway, 40  ** 

Belfast  and  Ballymena  Rail  v^ay, 40  " 

Bally  mena  and  Coleraine  Railway 30  '^ 

Xrondonderry  and  Coleraine  Railway, 50  " 

«  "    Enniskillen  Railway, 60  « 

Kilkenny  Railway  Co, 80  " 

Wa^teiford and  Limerick  Railway, ••  80  ^ 
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Caledouian  Railway, 200  voSm, 

East  Lancashire  Railway, 100     "   . 

Killarnej  Junction  Railway, 50     " 

Portarlington  and  Tullamore, 30     " 

Miles, 1,190 

Wire,. 7,200 

The  total  mileage  of  the  company  is  therefore  a  little  above 
2,000  miles,  and  the  length  of  wire  about  13,000.  The  works 
in  progress  will  bring  the  mileage  to  nearly  2,500  miles,  and  the 
length  of  wire  to  above  1 5,000  miles. 

Answer  2nd. — Telegraph  Poles. — All  the  magnetic  compa- 
nies' poles  are  larch.  During  the  first  sevenyears  of  pole  telegrapna, 
(Cook's  patent  for  his  mode  of  fixing  wires  on  poles,  the  precur- 
sor of  all  other  systems  of  poles  in  England,  was  dated  Septem- 
ber 8th,  1842,  and  specified  in  March,  1848,)  the  ^timber  used 
was,  without  any  exception  that  I  know  of,  Memel  squared  tim- 
ber, chamfered  down  the  sides.  A  table  of  the  dimensions  of 
these  posts  is  given  in  Highton's  book.  Since  the  end  of  1850, 
larch  has  been  altogether  used.  All  the  companies  have  adopt- 
ed the  round  wood  in  preference  to  the  Baltic  cut  timber,  fiom 
its  being  cheaper  and  more  readily  obtained,  and  if  straight  and 
well  selected,  stronger  than  the  old  wood. 

We  have  no  proof  of  the  respective  durability  of  the  two 
woods,  save  from  comparison  of  gate-posts,  &c.,  where  the  woods 
have  been  exposed,  as  in  telegraph  poles,  to  wet  and  dry^  and 
we  are  led  to  consider  that  the  larch  poles  will  last  much  longer. 
None  of  the  larch  poles  fixed  have  given  way  as  yet,  of  course ; 
but  most  of  the  square  poles  fixed  up  to  the  beginning  of  '47, 
have  become  so  much  aecayed  immediately  above  and  about 
the  ground,  as  to  make  it  necessary  to  lower  them,  which  the 
height  of  the  pole  above  the  ground  (14  feet^  has  generally  al- 
lowed. The  4  feet  buried  in  the  ffround|  being  cut  away, 
the  pole  is  lowered  to  near  the  same  depth.  It  must  be  borne 
in  mmd,  when  thinking  of  the  safety  oi  such  short  poles,  that 
in  England  all  the  pole  system  is  by  the  side  of  railways,  and 
within  their  fence,  and  that  persons  who  might  injure  the  wires 
if  fixed  so  low  on  the  high-road,  have  a  wholesome  dread  of 
trespassing  on  a  railway. 

On  a  few  lines  where  the  poles  have  not  been  high  enough  to 
admit  of  their  being  thus  lowered,  they  have  been  cut  off  at  the 
cround,  and  fixed  in  a  cast-iron  screw  socket — ^similar  to  the 
dwarf-screw  piles  used  for  breakwater  fastenings,  &a,  patented 
by  Mitchell. 

I  do  not  stipulate  for  any  particlar  age  of  timber  in  purcbasing 
larch  poles,  but  only  as  regards  the  quality  and  dimensions. 
The  age  of  the  poles  we  use  depends  very  much  on  the  district 
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we  are  pasHbg  thronglL  Ib  some  parte  the  tope,  and  Beven  or 
eight  feet  of  thick  batt  ends  of  poles,  are  used  for  sleepers,  and 
for  props  in  coal  pits,  and  in  others  larch  ia  only  need  for  fenc- 
ing; and  here  we  use  the  entire  tree,  firom  the  butt  to  suoh  part 
of  the  top  as  saite  os,  for  size,  while  in  the  former  case  one  pole 
would  be  the  middle  of  maoh  finer  and  older  wood. 

The  size  I  fix  is  18  feet  in  length,  by  9  inches  diameter,  at 
the  lower  end,  and  6^  to  6  at  the  top,  measured  after  being 
barked.  Crossing  poles  vary  from  20  to  28  feet,  according  to 
the  height  of  the  railway  catting. 

Anawer  3d. — I  have  the  poles  well  charred,  from  the  lower  end 
to  about  a  foot  above  the  depth  they  will  be  fixed  in  the  ground, 
and  the  charred  part  soaked  in  gas  tar  for  about  twelve  hours, 
the  poles  standing  in  tanks  of  tar  within  a  timber  framing. 


•KCTIOHU.  VIEW  0 


Answer  itk. — IHSHLATIONS. — The  insulators  first  used  by 
the  Magnetic  Company  were  of  guttapercha,  of  the  tur/ace  cha- 
racter of  insulations,  oeing  simply  two  oblong  pieces  of  gutta 
percfaa,  about  five  inches  in  length,  laid  together  while  warm 
over  the  wire  at  the  point  of  support,  and  fastened  to  the  post 
by  a  ^mall  cast-iron  chain,  or  shoe,  screwed  into  the  poet. 

These  have  been  abandoned  as  not  suitable  to  the  long  cir- 
cuits the  company  works,  and  a  glazed  earthenware  insulation, 
of  the  roof  character,  substitute  and  adopted  in  all  the  com- 
pany's recent  works. 


184  '  afiArpffnc'a  telxobaph 

I  gire  a  dr&ving  to  Ulostrate  &6  insolations.  Ton  will 
flee  tnat  the  wires  are  so  arranged  upon  the  anus  that  any  viie 
breaking  ytiU  not  fall  upon  the  others. 


This  Bystem  of  pole  telegraph  waa  patented  by  my  broUier 
and  myself,  in  October,  1862.  The  cost  of  each  insnlator,  wiih 
bolt  leaded  in,  nnt  and  washw,  is  sixpence,  delivered  within 
two  hundred  miles.  Of  coarse,  the  apex  of  the  cone  in  ar- 
ranging the  wires  can  be  either  above  or  below ;  bat  I  pre- 
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fer  its  being  below,  as  the  wires,  in  falling,  keep  clear  of  any 
insttlatois  below. 


A^ 


I 


B 


" 


aak 


^  I  find  the  insulators  practically  the  best  I  have  ever  tried, 
though  their  size  makes  it  necessary  to  have  the  poles  well 
rammed. 


COOK'S  nrSVLATOR. 


It  may  be  interesting  to  describe  the  rarious  methods  of  insu- 
lation used  in  England  in  the  order  of  their  adoption. 

The  first,,  known  as  Cook's  Poll  System,  was  by  passing  tiie 
wire  through  earthenware  insulators  of  the  size  and  form  of  an 
egg,  slightly  flattened  at  each  end ;  but  the  system,  though  sim- 
ple itself  was  hampered  with  a  method  of  winding  of  the 
-wires  at  each  quarter  mile,  by  means  of  ratchet  wheels.  The 
system  is   described  in   Walker's    Telegraph    Manipulation. 

CSook's  insulators  were  extensively  used  until  1848:  but 
it  was  found  that  the  surface  was  not  sufficient,  and  an  in- 
sulator, patented  by  Mr.  Bicardo,  but  generally  known  as 
Pliysick's  Insulator,  was  brought  into  use.  It  is  described 
in  the  Mechanics'  Magazine  for  1850.  The  wire  is  sup. 
ported  by  a  hook,  the  upper  part  of  which  passes  through 
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a     shed  of  earthenwwe,  and  is  fietened  hj  a  not  at  the 
top ;  abore  this,  mastic  was  laid  to  insulate  the  book  from  the 
post     Tbis  was  found  a  yerr  faulty  insulator,  tbe  vibration  of 
the  wires,  and  other  causes,  oref^ing  off  the  mastdc. 
clakee'b  urthkrb 


The  next  insulator  is  that  known  as  Clarke's  Insulator,  having 
beenpatented  by  Mr.  Edwin  Clarke,  the  engineer  of  the  Elec- 
tric Telegraph  Company,  in  1850.  It  is  described  in  one  of  the 
numbers  of  the  Repertory  of  Patent  Inventions,  1851;  butaa 
you  may  not  have  the  work  for  reference,  I  have  sketched  iL 

•  no.  2.  FIG.  1. 
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J.  ie  the  arm  towMch  the  insulator  is  bolted  by  means  of  the 
bolt  c,  let  into  the  earthenware  at  d — block  B  supports  the 
wire  by  the  slot  e  in  the  lower  end  of  it.  Between  the  arm  and  the 
earthenware  is  fixed,  by  passing  over  the  bolt  at  the  hole  a  m 
fig.  2  a,  a  zinc  cap,  of  the  shape  sketched  at  2,  The  size  of  the 
insulator  is  about  twice  that  of  the  sketch.  (Fig,  1.) 

This  insulator  is  now  being  discarded  for  one  of  the  same 
form,  and  hanging  down  from  an  arm,  but  made  of  glass 
throughout,  without  any  metal  cap. 

The  object  of  the  metal  cap  was,  that  the  moisture  might  ra- 
ther condense  on  it  than  on  the  earthenware ;  but  it  always 
seemed  to  me  very  hazardous  to  have  a  band  of  metal  of  such 
surface  so  near  to  the  earthenware,  and  the  result  shows  that 
the  principle  is  faulty  in  practice ;  for  the  pent-house  formed 
between  the  metal  and  the  earthenware  becomes  so  clammy  with 
dew,  or  fog — without  rain,  which,  of  course,  adda  to  it — that 
the  insulator  is  a  very  defective  one. 

BIGHTON's   INSULA.TOB. 


The  British  Company  simply  adopted  a  plan  of  lapping  the 
wire  with  silk  ribbon,  for  about  six  inches  on  either  side  ^the 
point  of  support,  and  covering  about  five  inches  in  the  centre 
of  the  foot  of  ribbon  with  a  piece  of  gutta  percha,  shaped  like 
an  elongated  sphere;  the  whole  is  then  varnished  with  brown, 
hard  varnish.  I  believe  this  is  very  fair  insulation  for  a 
few  months,  but  the  varnish  soon  comes  off,  unless  frequently 
renewed,  which  is  very  expensive,  and  the  silk  decays  and  holds 
the  moisture. 

With  Clark's  and  Physick'a  roof  insulators  the  closeness  of 
the  sides  was  objectionable,  on  account  of  the  clamminess  thereby 
engendered,  and  the  difficulty  of  cleaning. 

■  Id  our  roof  insulator  (page  183)  we  nave  spread  the  sides 
out,  BO  as  to  widen  the  dry  surface,  and,  by  making  more  sur- 
face  for  the  air  to  dry  the  insulator,  the  damp  and  dew  is  sooner 
dispelled.  There  is  less  lodgment  for  insects,  and  the  insulator 
is  re^ily  cleaned.  The  double  channel  round  the  wire  is  to  pre- 
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rent  the  rain  being  blown  up  tbe  insulator  in  high  ground.  I 
have  adopted  the  method  of  fixing  the  insulator  &om  below 
instead  of  from  above,  as  I  find  it  firmer,  and  there  is  no  strain 
on  the  fixing  of  the  bolt 

Other  insulators  besides  those  I  mention  have  been  invented; 
indeed  nearly  every  patentee  has  had  an  insulator  among  his 
claims,  but  none  of  them  have  ever  been  used,  except  Brett  and 
Little's,  Nott's  and  Bain's,  all  of  which  were  removed  very 
shortly  after  their  establishment  on  short  lines. 

One  of  the  most  extraordinary  ideas  on  the  subject  of  insula- 
tion is  that  of  Highton,  who,  in  his  patent,  dated  January, 
1862,  proposes  to  run  a  wire  down  each  post  to  the  earth,  from 
the  central  point  between  each  pair  of  wires,  so  that  any  of  the 
"  electricity  transmitted,  as  it  escapes  from  the  wire,  may  be  in- 
tercepted by  this  communication  with  the  earth,  and  so  trans- 
mitted direct  to  the  earth  without  the  possibility  of  its  entering 
an  adjacent  wire  I"  I  have  no  doubt,  a  wet  day  would  satis- 
&ctorily  prove,  that  more  than  he  wished  would  be  intercepted. 
It  has  not  been  adopted. 

Ansioer  6th — Structurk. — ^Poles  of  the  dimensions  above  men- 
tioned,  cost  8s.  6d.  or  4s.  each,  barked,  the  knots  planed  off 
smooth,  and  the  lower  ends  charred  ^nd  tarred. 

Twenty-five  are  generally  fixed  per  mile  (unless  there  are 
other  supports,  as  walls,  buildings,  bridges,  or  viaducts ;)  the 
number  used  to  be  80,  and  frequently  82,  but  it  is  now  preferred 
to  strengthen  the  poles,  and  sink  them  deeper,  and  by  fixing 
only  25,  to  reduce  the  number  of  points  of  suspension  for  the 
wire,  and  thereby  improve  the  insulation. 

The  expense  of  erecting  the  line  in  labor  varies  very  much 
according  to  the  price  of  wages  in  the  district,  the  nature  of  the 
soil,  the  fitness  of  the  weather,  and  the  length  of  the  days  at 
the  time,  &c. ;  but  it  may  be  taken  from  £3  to  £6  per  mile.  I 
am  estimating  for  six  wires. 

Answers  6th  Jk  7th — On  Wires. — ^Galvanized  iron-wire,  number 
eight  (Birmingham  wire  guage,)  of  the  quality  known  as  *  best 
annealei*  C^t,  at  present  time,  £23  10s.  per  ton,  delivered 
within  200  miles,  less  8  per  cent,  discount,  for  cash.  Weight, 
8  cwt.,  1  qr.,  18  lbs.  per  mile.  Manufactured  chiefly  at  Bir- 
mingham, London,  and  Liverpool. 

I  think  the  difficulty  and  cost  of  keeping  ungalvanized  wire, 
properly  coated  with  paint,  to  prevent  oxidation,  renders  it  un- 
suitable for  telegraphic  purposes,  otherwise  it  would  be  stronger, 
especially  at  the  welds,  tnan  galvanized  wire.  Near  large 
towns  there  are  disadvantages  in  galvanized  wire. 
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No.  8  has  beea  uniyersallv  erected  ia  England,  except  on 
the  length  from  London  to  Southampton,  one  of  the  earliest 
lines  boilt^  when  No.  7  was  adopted.  It  did  not  appear  so 
much  less  broken  bj  frost,  &c.,  as  to  influence  its  being  selected 
afterwards. 

In  very  important  circuits,  I  use  stronger  and  more  expensiye 
wire,  known  as  ''best  charcoal  annealed,"  which  is  sold  at  the 
present  time  at  £29  per  ton. 

The  cost  of  wire  has  been  gradually  rising  for  a  lon^  time. 
In  1851,  best  annealed  was  quoted  at  £16,  in  1852  it  had 
reached  £18  10s.  and  it  has  advanced  steadily  since  that  time. 
The  wire  is  generally  delivered  in  ^  mile  bunoles. 

GuAGB  OF  WiRK. — ^I  do  not  know  if  your  numbers  of  guage 
are  the  same  as  ours ;  perhaps  the  following  table  of  our  lengAs 
of  one  pound  may  be  a  guide  to  you  if  thev  differ,  in  under- 
standing the  size — I  mean  by  any  number  of  guage  I  speak  of. 

Pi  In. 

No.  13 41  0 

14 55  0 

15 66  0 

17 113  0 

18 150  0 

19 , 206  0 

20 250  0 

These  figures  are  from  personal  weighing  and  measuring. 

Ansiver  6ih — ^Mode  of  Jointing. — I  have  all  our  joints  sol- 
dered.   Those  made  on  the  line  are  as  in  sketch  below. 


No.  1.. 
4.. 

Ft  In 

4    0 

6    8 

6.. 

7     3 

8.. 
10.. 

13     6 

21     6 

11.. 
12.. 

2$     0 

33    4 

I 


The  ends  of  the  wire  to  be  joined  are  bent  about  -j^  an  inch ; 

beine  laid  together,  they  are  lapped  or  bound  with  galvanized 

iron-binding  wire  (No.  20.  B.  W .  G.)  and  soldered.    I  do  not 

^now  any  telegraph  wires  breaking  at  the  Joints^  made  after  this 

fashion* 

The  wire  used  to  be  welded  at  the  manufactory,  and  the 
weld  more  frequently  gave  way  than  any  other  part  of  the 
wire.    Latterly,  within  the  last  two  years,  we  have  adopted  a 


/ 
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different  {dan — similar,  I  believe,  to  that  used  on  many  of  the 
American  lines.  The  two  ends  are  laid  side  by  side  for  about 
6  inches,  and  each  lapped  four  or  five  times  round  the  other, 
with  a  space  between  each  helix  of  about  |  of  an  inch. 


i 


Answer  9th — Atmospheric  Electricity,  &c. — I  have  had 
no  opportunity  of  observing  any  diflference  between  galvanized 
and  ungalvanized  iron  wire  in  their  electrical  statics  during 
atmospheric  variations ;  but  I  have  no  reason  to  suppose  that 
there  would  be  any  difference — at  all  events,  not  so  as  to  be 
perceptible  on  ordinary  telegraphic  apparatus. 

We  sutfer  most  from  atmospheric  deflections  in  April,  and 
the  end  of  October  and  November.  We  have  not  arrived  at 
any  laws,  nor  does  it  seem,  from  the  irregularity  of  the  oc- 
currence of  these  magnetic  variations,  that  any  definite  laws  can 
be  established  for  their  appearance  or  extent 

Some  interesting  experiments,  carried  on  for  some  time  on  a 
pair  of  spare  wires,  between  Derby  and  Birmingham,  in  1848. 
are  given  in  a  paper  read  by  Mr.  reter  Barlow  before  the  Bojal 
Society  in  1848,  where  the  variations  are  tabulated  for  many  day». 

The  term  "  deflection,"  which  we  use  in  speaking  of  the  vary- 
ing currents  induced  by  magnetic  storms,  arises  from  Cooke 
and  Wheatstone's  needle  telegraph,  being  at  first  so  generally 
used  in  England,  and  the  needle  being  deflected  for  awhile  to 
one  side  or  the  other  by  the  temporary  continuousness  of  the 
atmospheric  currents.  The  effects  appear  to  be  the  same  in 
this  country  and  on  the  Continent  as  in  America — ^at  least  I  have 
not  heard  of  any  more  violent  or  frequent  deflections  in  America 
than  in  England. 

[The  facts  above  given,  will  inform  the  reader  of  the  great 
difference  in  the  atmospheric  electrical  hindrances  in  America 
and  England.  It  must  be  remembered  that  in  England  the 
needle  system  is  the  telegraph  employed.  We  are  firm  in  the 
belief  that  in  the  Western,  South  Western  and  Southern  States  of 
America,  the  needle  telegraph  would  ever  be  able  to  send  a  mes- 
sage of  one  hundred  words  successfully  and  uninterruptedly — 
compared  with  the  American  system.  The  atmosphere  of  Eng- 
land is  never  so  highly  charged  with  adverse  currents  of  electricity, 
like  we  have  experienced  in  the  summer  months,  when  toe 
armature  of  our  magnets  are  continually  affected,  though  regu- 
lated with  the  most  careful  adjustments.  We  purpose  referring 
to  these  questions  in  future  numbers  of  the  Companion.] — 
Editor. 
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Answer  10<A. — ^In  wet  weather  or  long  circuits  we  sometimes 
experience  difBiciilty  from  currents  passing  from  wire  to  wire  at 
the  poles,  depending  of  course  in  extent  on  the  degree  of  good 
or  bad  insulation  of  the  line. 

Answer  11/A. — No. 

Answer  12£b,  ISA,  \Aih  and  ISA. — ^Yes ;  the  coils  and  other 
parts  of  our  apparatus  are  sometimes  fused  and  broken,  and  the 
needle  demagnetized,  but  I  have  never  heard  of  any  property 
being  burnt  or  injured  through  the  agency  of  telegrapn  wires. 
I  should  expect  that  they  have  rather  been  the  means  of  savins 
considerable  damage  by  carrying  off  a  great  deal  of  electriciu 
matter.  I  have  occasionally  had  poles  injured  bv  lightning, 
but  cannot  supply  any  certain  scale  of  average,  not  having  kept 
record  of  each  case. 

I  have  had  only  two  cases  since  the  commencement  of  this 
year,  in  above  a  thousand  miles  of  pole  line.  One  of  them  was 
the  most  violent  that  has  occurred  in  this  country,  24  poles 
being  more  or  less  injured  near  Kewry,  on  the  Dublin  and 
Belfast  line,  eight  being  split  open  and  splintered  to  their  bases, 
so  as  to  be  totally  useless  again. 

A  wire  conductor,  terminating  in  a  spike,  used  to  be  let  into 
all  the  squared  poles ;  but  since  larch  round  poles  have  been 
introduced,  it  has  been  abolished. 

We  have  violent  electrical  discharges,  as  often  with  as  without 
thunder — of  course  more  on  long  circuits. 

We  use  lighting  protectors  with  our  instruments  on  pole 
lines.  We  have  hitherto  used  two  plates  with  sawteeth  screwed 
into  a  mahogany  base,  the  points  being  so  close  as  nearly  to 
touch— one  is  connected  to  earth  and  the  other  to  line,  and  a 
small  spiral,  all  of  very  fine  copper  wire  (No.  40)  forms  part  of 
the  line  circuit.  The  whole  is  covered  with  a  glass  cover.  It  is  a 
very  simple  arrangement,  and  effective,  but  it  is  found  objection- 
able on  account  of  the  wood  sometimes  warping  and  bringing 
tha  earth  in  contact  with  the  line. 

I  am  about  introducing  a  protector,  included  in  Bright  and 
Bright's  patent  of  1862,  formed  of  two  wire  brushes,  (about  the 
size  of  a  nail  brush,  the  wires  being  about  |  of  an  inch  in  length,) 
mounted  oil  plates  of  brass  i  an  inch  thick — the  top  plate  being 
capable  of  ready  adjustment  bv  a  screw. 

I  have  lately  seen  in  Turnbull's  work  on  the  telegraph  in 
.America,  that  something  after  the  same  plan  is  in  use  there, 
and  known  as  Carey^s  Protector,  and  I  am  curious  to  know  the 
date  of  its  introduction.  I  can  easily  understand  the  difficultv 
in  adjustment,  if  the  points  are  mounted  in  leather,  as  Carey  s 
protectors  are  thus  described. 
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I  am  under  the  impresBuxi  that  in  jonr  coontry  ligbtniDg  is 
far  more  frequent  and  injurious,  and  more  violent  uian  heie. 
Perhaps  this  may  partly  arise  from  the  wires  passiiig  through  dis* 
tricts  less  populated,  where  there  are  not  the  same  number  of 
conductors  m  works,  chimneys,  towns,  railways,  &G., — and  1 
.  should  like  to  know  if  you  find  the  same  average  of  discharga 
in  your  thickly  populated  districts,  as  in  those  wheie  the  towm 
are  distant  &om  each  other.  Say  from  Boston,  to  New-York 
and  Baltimore  and  Washington,  compared  with  some  long  Uab 
in  a  thin  district. 

[We  have  no  doubt  of  the  correctness  of  this  opinion.  We 
have  not  the  opportunities  of  judging  as  to  effects  on  the  route 
mentioned  above,  as  there  is  much  the  same  state  of  settlement 
We  can  mention  some  incidents  quite  curious  and  to  the  point 
In  the  West  we  have  large  prairies,  ranging  in  size  from  one  to 
ten  and  fifty  miles,  without  a  tree.  These  prairies  are  8(Mnetime8 
separated  by  a  skirt  of  woods,  a  mile  (more  or  less)  in  width. 
These  large  open  prairies  may  be  considered  as  large  open 
fields,  with  but  few  houses — say  one  every  two  or  three 
miles — and  but  few  trees.  In  sections  of  country  thus  sitnated, 
the  atmospheric  electricity  is  so  troublesome  to  the  tel^praphe, 
that  for  many  hours,  during  many  days  of  the  year»  it  is  imnaB- 
sible  to  work.  A  few  years  ago,  while  acting  as  presiaeat 
of  a  telegraph  line,  (sole  manager  or  engineer,  as  laiown  in 
England,)  we  noticed  the  following  &ots : — 

The  line  ran  nearly  north  and  south.  The  country,  one 
hundred  and  twenty  miles  south  of  the  northern  station,  wns 
mostly  of  the  barren  growth — ^a  small  post  oak.  This  timber 
is  of  slow  growth,  and  contains  a  small  quantity  of  sap,  so  little, 
in  fact,  that  enough  cannot  be  diffused  to  all  the  branches,  and 
many  die  for  want  of  nourishment.    During  the  last  twenty 

J  ears  we  have  noticed,  with  much  care,  the  growth  of  this  tree, 
n  alluvial  soil  the  trees,  in  a  few  years,  grow  twenty  and  more 
feet  high.  In  the  barrens  the  trees  do  not  attain  that  num- 
ber of  inches  in  the  same  time.  The  barren  section  of  120 
miles  contains  much  of  this  slow  growth  timb^.  In  the 
summer  seasons  the  difficulties  experienced  on  lines  erod- 
ing prairie  fields  were  witnessed  on  this  section  of  the  line ; 
and,  daring  the  afternoons  of  July,  August  and  September, 
many  times  it  was  not  possible  to  work,  owing  to  the  saperior 
influence  of  the  atmospheric  electricity  over  the  most  caiefoUy 
arranged  galvanic  force. 

In  connection  with  this  consideration,  there  are  many  ciioiun- 
stances  which  would  enter  into  the  formation  of  a  correct 
judgment.    These  we  have  not  the  room  to  give  at  present. 
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On  theaouthem  section  of  the  line  aforesaid,  for  160  miles,  the 
eoantry  is  not  so  open,  and  the  timber  is  large,  and  of  a  kind 
which  retains  a  great  quantity  of  sap.  This  section  is  not  sa 
hilly,  nor  is  the  wire  so  exposed  to  the  snn,  running  many  miles 
through  the  thick  woodlands.  We  never  experienced  the 
difficulties  on  this  end  of  the  line,  as  mentioned,  relative  to  the 
northern  part  of  the  same  line.  While  it  was  not  possible  to 
work  on  the  northern  end,  we  could  successfully  work  on  the 
southern.  The  two  countries  are  widely  different  in  natural 
formation  and  in  product.  The  most  southern  section  worked 
at  times  when  the  northern  could  not,  on  account  of  atmospheric 
electricity,  or  some  unknown  power.  The  winds  and  the  storms 
are  great  enemies  to  the  American  lines.  We  have  aJl  our  tel- 
egraphs built  on  poles.  Trees  are  blown  across  our  wines,  and 
the  line  is  either  broken  or  buried  in  the  earth.  Notwithstand* 
the  daily  troubles  occurring  from  the  storms,  yet  the  atmos- 
pheric difficulties  are  the  most  powerful  and  annoying.  With 
our  practical  and  money-making  ideas,  we  have  not  properly 
studied  this  difficult  problem.  If  they  had  the  same  difficulties 
to  encounter  in  Europe  we  have  no  doubt  some  remedy  would 
have  long  since  been  discovered.  In  America  the  dollar  con- 
trols everything.  Success  in  making  money  makes  the  man.  It 
is  thus  that  many  men  become  great,  while  others  of  merit  are 
passed  unnoticed.  Our  people  look  for  the  dividends  immedi- 
ately, and  unless  they  are  large  and  oflen,  dissatisfaction  is  ma- 
nifested. Success  in  money -making  elevates  in  estimation  of 
the  public  a  fool  to  the  honors  of  the  university.  It  makes 
kings,  princes  and  potentates.  A  lottery  ticket  can  make  a 
nobleman  in  an  hour.  When  the  money  is  gone,  the  noble- 
man's blood  cannot  retain  him  in  rank. 

In  making  these  remarks  we  may  add,  that  while  the  Ameri* 
can  people  do  not  apply  the  necessarv  theory  and  scientific 
talent  in  the  conducting  of  our  telegraphs,  we  think  the  Euro- 
pean lines  do  not  have  the  appliances  of  practical  facilities  equal 
to  the  American.  They  are  in  advance  of  us  in  theory.  We 
are  before  them  in  practicabilities  for  the  time  being.  Theirs 
are  substantial  and  made  for  years,  while  many  of  ours  are  built 
and  rotted  within  a  year.  Upon  this  subject  we  purpose  speak- 
ing to  our  American  people  in  the  language  of  figures,  ere 
long.  Daily  observation  tells  us  that  we  must  change  our  mode 
<rf  construction.] — ^Editor. 

Anstver  16th, — ^Answered  under  questions  2  and  6. 

Ansiver  nth. — The  size  of  poles  I  have  described  is  intended 
for  not  more  than  8  wires.     We  have  no  greater  number  any 
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where  on  polea,  ez»epl  at  a  feir  jUDotioos  where  different  Uiks 
meet  and  pursue  the  aame  course  lor  a  short  distance,  Thej 
would  probably  bear  10,  but  I  should  not  like  to  have  ao  masy 
in  an  exposea  country  without  increasing  the  size.  The 
greatest  number  of  wires  that  I  am  acquainted  with  on  one  set 
oi  poles  for  any  distance,  is  on  the  Eastern  Ciounties  Bailway, 
where  18  wirea^  are  carried  from  London  to  Stratford.  The 
London  and  North  Western  line  has  18  wires,  the  greater  part 
of  the  distance  on  one  set  of  poles^  and  in  many  places  for  snort 
distances  many  more. 

Answer  18tA. — I  have  not  observed  any  marked  difference 
arising  simply  from  position  of  the  wires.  1  should  suppose  the 
lower  wires  would  be  more  affected  by  earth  contact,  and  the 
middle'wires  with  wire  contact,  while  the  top  ones  would  be 
the  best ;  but  to  ascertain  this  it  would  be  necessary  to  have  all 
the  wires  exactly  on  a  par  as  regards  their  insulation,  and  a  de- 
licate galvanometer  would  scarcely  then  show  rnxmh  difference. 
I  should  imagine  ordinary  instruments  would  indicate  no  vp- 
preciable  difference  in  their  working,  if  the  wires  were  otho^ 
wise  equally  insulated. 

Answer  Idih. — ^In  our  old  method  of  insulation,  the  gutta  percha 
held  the  wire  at  each  pole.  In  our  prescjit  plan,  you  will  ob- 
serve the  pin,  which  passes  over  the  wire  across  the  slot  in 
which  the  wire  lays,  has  a  piece  of  binding  wire  laid  over  it,  and 
lapped  and  soldered  around  the  wire,  on  both  sides,  so  that 
wnile  the  wire  has  a  little  play  at  the  point  of  support,  it  is 
held  in  case  of  breakage.  If  a  wire  is  held  by  anytning  biting 
ikst  to  the  wire,  the  continual  oscillation  at  that  point  injores 
the  fibre  and  makes  it  very  liable  to-  give  way  there. 

Answer  20tfL — Not  often  after  the  first  winter,  which  of  course 
tries  them  more  severely  than  any  time  after.  Contraction  by 
frost,  weight  of  ice  and  snow,  and  accidental  or  malicious  injary, 
are  the  general  causes.  I  have  known  galvanized  wires  near 
manufacturing  towns,  broken  by  becoming  so  attenuated  in 
some  places  in  consequence  of  the  destruction  of  the  zinc  by 
gradual  deposit  and  decay,  as  to  break  by  their  own  weight 

Answer  2lsL — By  line  men  kept  on  the  line  for  the  purpose, 
and  for  general  maintenance  of  the  poles  and  wires.  The  num- 
ber employed  varies  on  different  lengths,  according  to  the  im- 
portance of  the  line  as  a  commercicd  circuit,  and  coBsequent 
necessity  or  otherwise  for  immediate  repair  of  any  &ult,  and 
according  to  the  convenience  for  speedily  getting  to  any  place 
in  the  length.  On  a  straight  line  of  railway,  for  instance,  any 
point  of  a  man^s  district  may  be  much  more  readily  ani^  at 
than  at  one  composed  of  many  short  branches,  where  the  juno- 
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tions  and  ch&nges  of  traiaa  make  it  difficult  to  travel  so  quickly. 
The  average  on  my  lioee,  is  one  to  70  milea  of  pole  line. 

Annoer  22rf.— No. 

Answer  2&d. — Answered  under  21.  Tbe  men's  wa^es  are 
from  18a.  to  24s.  per  week.  The  latter  for  men  of  intelligence, 
cwable  also  of  repairing  the  instruments,  or  underiakiog  charge 
01  works  to  small  extent 

Answers  2^A  &  25th. — Our  winters  are  not  so  severe,  and  onr 
frosts  so  long  in  duration  as  to  give  us  verv  much  incouveuieDce 
in  this  way.  Sometimes  the  wires  break  from  the  weight  of  the 
sQow,  when  it  collects  to  a  great  extent  between  the  fiQles,  but 
it  is  a  rare  cause  of  interruption.  The  greatest  inj  ury  I  remem- 
ber being  done  by  snow,  was  on  the  South  Eastern  line,  where 
a  considerable  distance,  above  two  miles  I  think,  of  poles  and 
wires,  were  thrown  down. 

[In  1849-50,  about  two  hundred  miles  of  lines  in  the  South 
Western  States  of  America  were  broken  in  one  day  by  sleet ; 
many  times  a  section  of  ten  miles  between  every  pole,  the  wire 
was  found  broken.] — Editob, 

Anaiocr  26lA — SuBT&BRANBAl4  Lines. — We  have  820  miles  of 
underground  line;  670  of  which,  from  London  to  Dublin,  by 
Manchester,  Liverpool,  Carlisle  and  Bel&st,  is  in  a  continaoua 
line,  the  longest  undergroand  line  by  far  in  the  world. 

Tbe  chief  part  of  this  is  laid  in  a  trough  of  kreosoted  Baltic 
timber,  with  a  lid  of  galvanized  roof  iron,  overlapping  the 
groove  by  -^  an  inch  on  each  side,  of  the  guage  No.  14  m  tnick- 
ness. 

It  is  drawn  with  six  wires,  but  in  some  places  10  are  laid- 
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The  lioe  from  Kanchester  to  London,  the  first  laid,  hu  g 
vooden  lid  instead  of  the  iron  lid  afterwardB  introduced.  The 
district  is  easy  of  access  by  railway  the  entire  distance,  and  the 
roads  welt  attended  to  by  the  road ;  surTeyors,  (county,  not 
telegraph  officers)  who  inform  us  of  any  worts,  &c.,  to  be  done 
on  the  line  of  our  wires. 

The  wires  on  this  line,  10  in  number,  are  ooyered  with  a  ser- 
ving of  tarred  jute  as  an  additional  protection,  especially  while 
laying,  the  expense  being  nearly  covered  by  the  saving  in  labor 
and  carriage,  in  having  the  wires  altogether  in  a  rope,  and 
wbund  on  the  same  drum. 

A  full  size  section  is  given  at  fig.  2.  The  two  plans  are 
nnder  the  ordinary  high  road ;  but  through  the  paved  streets 
of  towns,  where  the  roads  are  often  opened  for  laying  gas  and 
water  pipes,  drains,  kc,  and  where,  from  the  nature  of  the 
ground,  uie  full  depth  of  the  trench  cannot  be  made,  the  wires 
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•re  laid  in  cast  iron  pipes.  ■ 

The  proportion  of  street  work  is  generally  about  3  miles  out 
of  eveiy  100,  but  on  some  lines  considerably  more ;  between 
London  and  Manchester,  we  have  21}  miles  laid  tn  iron  pipes 
out  of  200. 

Street  wires  uaed  to  be  drawn  through  solid  gas  piping  c^ 
about  S  inohea  diameter,  the  pipes  being  laid  first,  and  the  inss- 
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lated  vrives  drawn  through  afterwards.  In  doing  this  the 
insulating  material  was  frequently  injured ;  sometimes  the  wires 
were  broken  inside  the  gutta  percha,  or  other  insulating  material, 
bj  the  force  necessary  to  pall  them  through,  and  occasionallj 
they  were  drawn  so  tight  tnat  on  the  slight  settlement  of  the 

Sound,  usual  after  the  line  has  been  laid  a  short  time,  some  of 
e  wires  broke  inside  the  insulating  material,  occasioning 
great  difficulty  and  expense  in  detecting  the  fault. 

The  great  proportion  of  the  faults,  however,  were  only  abra- 
sions of  the  insulating  material ;  and  though  at  the  time  the 
wires  passed  with  all  appearance  of  perfection  through  the 
ordeal  of  testing,  and  the  streets  were  closed,  an(J  the  pave- 
ment reinstated,  before  long  the  defects  became  so  manifest  as 
to  interfere  with  the  working  of  the  apparatus,  and  the  streets 
had  to  be  re-opened,  and  the  wires  tested  through  length  by 
length  for  the  fault. 

The  wires  required  jointing  at  every  other  drawing  point, 
and  these  points  frequently  proved  defective,  particularly  in 
the  old  varnished  cotton  method  of  insulation  and  others,  prior 
to  the  use  of  gutta  percha. 

In  the  beginning  of  1852,  having  considerable  lengths  of 
street  work  to  lay,  I  gave  a  good  deal  of  attention  to  the  sub- 
ject, and  determined  on  having  the  pipes  cast  longitudinally  in 
two  pieces,  so  that  the  wires  could  be  laid  in  the  under  lengths^ 
and  the  upper  lengths  then  attached,  instead  of  drawing,  or 
threading  tnem  through  solid  pipes.  I  was  the  better  able  to 
carry  this  out,  through  the  introduction  of  gutta  percha,  ren- 
dering the  exclusion  of  moisture  for  the  interior  of  the  pipes  of 
less  moment.  I  tried  various  forms,  rectangular,  half-rectangu- 
lar, with  an  arched  lid,  semi-cylindrical,  with  a  flat  sole,  &c., 
but  the  form  I  found  most  generally  useful  and  convenient, 
was  that  having  the  upper  and  uncler  half  exactly  similar, 
making  together  a  round  pipe.  I  have  the  pipes  cast  in  six 
foot  lengths,  and  about  2  inches  internal  diameter,  the  sub- 
stance being  f  of  an  inch, — the  sides  fitting  clean  together, 
without  any  flange,  but  fixed  by  small  bolt  and  nut  fastenings 
through  semi-circular  lugs  projecting  about  IJ  inches  from  the 
side ;  one  pair  of  lugs  being  about  9  inches  from  the  faucet,  and 
another  pair  two  feet  from  the  spigot  end. 

A  pipe  of  these  dimensions  is  much  cheaper  than  the  old  8 
inch  solid  pipe,  and  more  generally  useful, — ^the  halves  being 
convenient  for  fixing  to  walls,  viaducts,  &c.,  over  wires  need-j 
ing  good  protection  in  such  places ;  and,  from  its  circular  form 
and  smallness,  it  is  very  difficult  to  break,  as  a  pick-axe,  or  other 
tool,  cannot  easily  strike  it  full. 
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The  process  of  laying  m  the  wires  is  rendered  much  more 
expeditious  and  economical  by  the  use  of  half  pipes.  I  select  a 
chronicle  of  some  speedy  operations  in  the  middle  of  1852,  from 
the  "  Times"  newspaper : — 

"  There  is  no  greater  anooyaooe  in  large  towns  than  that  whioh  Parlia- 
ment has  granted  to  private  Companies  o?  ripping  up  their  pavements  stall 
times  and  places  where  it  may  be  necessary  for  their  interests.  The  ao- 
thorities  of  a  town  pave  their  streets  at  great  expense,  and  then  comes  a 
Gas  Company,  and  then  a  Water  Company,  and  then  a  Telegraph  Com- 
pany, to  open  deep  trenches  in  some  of  the  leading  thorough&res^  intermpt- 
mg  the  traffic,  and  creating  ^reat  inconvenience.  We  hare  seen  these 
trenches  open  in  some  cases  six  or  eight  days ;  but  in  the  present  instaoees 
we  are  ^lad  to  perceive  that  a  great  improvement  has  oeen  introduced. 
The  method  adopted  by  the  old  Company  has  been  to  lay  down  a  line  of 
round  cast  metal  pipes,  through  which  the  insulated  wires  are  passed.  This 
it  necessarily  a  long  and  tedious  operation,  because  considerable  time  is 
occupied,  as  each  length  of  pipe  is  laid  down,  in  passing  the  wire  throogb 
it }  but  Mr.  Charles  Bright's  plan  is  to  use  pipes  split  lon^tudinally  into  two 
halves.  The  under  halves  of  the  pipes  are  laid  down  m  the  trench,  and 
(hen  a  large  drum,  on  which  the  insulated  wires  are  wrapped,  is  rolled 
along  over  the  trench,  and  the  wire  is  payed  off  easily  and  rapid! v  into  its 
place — ^the  upper  parts  of  the  pipes  put  on  afterwards,  and  secured  in  their 
places  by  means  of  screws  through  small  flanges,  left  outside  for  the  par- 
pose. 

*^  So  well  has  this  mode  succeeded,  that  in  Liverpool  the  whole  lengths 
of  the  streets,  from  Tithebarn  Railway  Station  to  the  office  in  Exchwge 
Street  East,  were  laid  down  in  a  single  night,  (11  hours,)  and  in  Manches- 
ter, the  line  of  streets  from  the  Railway  Station  in  Salford  to  Ducie  street^ 
by  the  Manchester  Exchanga  in  22  hours.  This  was  the  whole  time  oeoo* 
pied  in  opening  the  trenches,  laying  down  the  telegraph  wires,  and  re-lar- 
ing  the  pavement ;  and  while  great  credit  is  due  to  the  Company  on  toe 
ground  of  the  little  public  inconvenience  occasioned,  no  doubt  they  would 
find  the  benefit  of  it  in  economy  of  time  and  money." 

Mr.  Reid  has  invented  an  ingenious  modification  of  the  half 
pipe,  of  the  rectangular  form,  which  he  has  patented  in  oom- 

{)any  with  Mr.  Brett,  and  which  we  have  used.  I  refer  you 
or  this  to  his  patent,  published  in  ^^  The  Repertory  of  Patent 
Inventions."  Mr.  Henley  also  has  improved  on  the  circolar 
half  pipe  where  it  is  intended  only  for  suoterranean  work,  whidi 
he  has  also  patented ;  but  both  of  them  have  top  and  under 
lengths  differently  shaped,  and  I  find  my  original  plan  prefera- 
ble for  general  purposes.  All  the  telegrapn  companies  have 
adopted  the  two  piece  pipe  in  place  of  the  solid  round  pipe, 
except  the  old  company.  The  depth  of  our  trench  is  not  less 
than  2  feet,  but  all  obstacles,  as  drains,  culverts,  gas  or  water 
pipes,  &c.,  are  always  passed  tmder, 

Anstoer  27  A. — I  have  had  no  experience  in  laying  underground 
wires  with  single  covered  gutta  percha,  having  in  common  with 
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ail  telegraphic  engtnMn  in  this  eouolrj  oonadered  the  ooocer 
sional  small  flaws  and  air  bubbles  which  occur  in  single  wirei 
and  which  are  covered  and  made  good  by  the  second  coatiDg,  a 
bar  to  its  use,  except  about  lotions,  A^c.,  where  it  is  not  in  close 
contact  with  the  earth,  and  maj  be  readily  examined* 

Anstver  28(h, — ^I  do  not  think  wire,  covered  with  hemp  only, 
could  ever  be  laid  so  as  to  preserve  good  insulation,  equally 
with  that  coated  properly  with  gutta  percha. 

The  wires  through  the  streets  of  towns  used,  prior  to  the  in- 
troduction of  gutta  percha,  to  be  coated  with  a  double  serving 
of  cotton^  vamisheo,  tarred,  and  enclosed  in  a  leaden  tubci 
which  was  passed  through  cast  iron  3  inch  piping.  The  wires 
were  continually  getting  defective  after  being  laid  some  little 
time,  and  we  have  only  been  able  to  have  underground  wires 
of  any  length  in  a  good  state  of  insulation,  since  the  adoption 
of  gutta  percha;  and  that  only  within  the  last  5  years.  Before 
that,  the  art  of  coating  wires  had  not  reached  its  present  high 
state  of  practice,  (which  may  be  attributed  to  the  perseverance, 
energy  and  science  of  Mr.  Statham,  the  able  Manager  of  th^ 
Gutta  Percha  Company  ;)and  in  one  of  its  first  trials  in  the  most 
important  lengths  of  street  wires  in  London,  it  proved  in  a  few 
months  to  be  an  utter  failure. 

Ansii}er  8  l«t — ^Answered  partly  under  26.  The  cost  of  laying 
varies  verv  much  according  to  the  hardness  of  the  roads,  the 
price  of  labour,  the  season^  at  which  the  work  is  done,  &a;  for 
six  wires,  according  to  the  plan  shown  in  sketch  appended  to 
qtiestion  26,  a  line  along  the  old  mail-roads  varies  from  £180  to 
£200.  The  price  of  gutta  percha  has  changed  so  much  as  to 
make  estimates  very  Tittle  to  be  depended  on  for  a  long  time. 
Last  year  No.  4  rose  two  pounds  per  mile  in  three  months,  and 
other  guages  in  proportion.  For  ten  wires,  according  to  the 
plan  with  wooded  lid  shown  above,  and  covered  with  hemp,  the 
cost  may  be  set  down  at  about  £230  per  mile — this  is  on  hard 
Macadamised  roads. 

I  should  never  lay  less  than  four  wires  under  ground;  the 
proportionate  expense  of  cutting  the  trench,  and  for  troughing, 
ftc,  being  about  the  same  ibr  one  as  for  ten,  unless  the  scarcity 
of  timber  be  much  reduced,  the  expediency  of  which  I  doubt 

Wires  laid  without  some  protection,  cannot  be  depended  on 
.  very  long,  unless  in  a  very  favourable  country.  In  Prussia,  they 
appear  to  have  formed  the  same  opinion.  We  have  had  to  re-lay 
a  line  from  Manchester  to  Liverpool,  which  was  originally  laid 
without  protection,  though  sunk  to  a  good  depth.  A  line  of 
two  wires  laid  from  Dumfries  to  Stranrae,  in  Wigtonshire,  by 
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a  now  defunct  oompany,  called  the  Channel  Submarine  Company, 
has  never  been  worked,  and  never  will  be. 

The  depth  of  our  trench  is  two  feet  In  towns,  and  where  gas 
and  water  pipes,  &a,  are  laid,  more  according  to  the  level  of  Uie 
mains  and  service  pipes,  which  we  keep  under  in  all  cases. 

The  onlv  other  company  which  have  a  line  under  ground  of 
any  length  (the  European  and  Submarine,  from  I^ndon  to 
Manchester),  have  laid  their  wires  less  deep — from  one  foot  to 
eighteen  inches. 

Answer  82d. — Where  the  road  is  rocky,  we  blast  out  ahont 
a  foot  deep,  and  lay  the  wires  in  iron  pipes,  packing  up  the 
trench  with  the  shale  and  earth.  We  have  haa  a  great  deal  of 
rock  crossing  Shap  Fell ;  on  the  road  from  Liverpool  to  Carlisle, 
we  had  a  considerable  length  of  solid  rock ;  on  the  London 
line  about  Stoney  Stratford,  on  that  from  Dunofiies  to  Glasgow, 
near  Abington,  and  through  the  Deloin  Pass,  and  a  good  deal 
in  Ireland. 

Answer  83d — Our  wires  are  in  every  case,  as  yet,  laid  along 
the  old  mail-roads,  which  have  been  so  careftilly  made  and  kept 
in  repair  throughout  the  kingdom  for  years  past ;  we  do  not 
therefore  ever  pass  through  marshes^  as  the  road  would  always 

Eass  over  anyfliing  of  the  sort  with  a  bridge  or  viaduct,  ^e 
ave  no  telegraphs  in  England  "across  country"  without  regard 
to  roada  For  the  same  reason,  we  have  no  upheaving  of  the 
roads  from  frost ;  they  are  all  too  old  and  firmly  set  for  any  such 
disturbance.  The  only  danger  at  all  of  the  sort  that  I  ap- 
prehend, is  the  settling  of  the  roads  in  some  places  in  the  coUieij 
districts,  from  seams  of  coal  mines  passing  undeB  the  roads. 

Answer  84<A. — If  you  mean  underground  wires,  at  present,  I 
cannot  say  which.  I  should  imagine  that  seasons  do  not  affect 
underground  wires,  save  in  induced  currents,  at  all ;  with  pole 
lines,  spring,  autumn  and  winter,  are  the  worst  times.  I  think 
about  in  the  above  order,  summer  is  of  course  the  best  seasoa 
for  exposed  wires. 

Answer  ZQth. — See  reply  to  38 — Our  mail-roads  always  croas 
by  bridges,  and  our  wires  are  laid  over  them,  fi^uently  close 
under  the  parapot,  about  6  inches  deep,  (as  the  crown  of  the  bridge 
is  generally  shallow,  to  avoid  much  raise  of  the  level  of  the  road,) 
enclosed  in  wrought  iron  solid  pipes,  about  an  inch  in  diamet^, 
b^  three^ixteenth  in  substance,  which  are  threaded  over  the 
wires,  for  the  short  distance  required. 

Answer  S7th, — Cross,  Induced,  and  Eeturn  Currknts.— 
Under  question  10,  you  have  referred  to  cross  currents  as  what 
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we  term  "  wire  contact^"  that  is,  commimicated  by  moistuiOi  or 
otherwise  from  wire  to  wire. 

Under  11,  you  speak  of  an  induced  current  from  wire  to  wire. 

I  suppose,  therefore,  that  by  the  latter  you  mean  something 
that  we  have  not  yet  experienced ;  at  least  not  so  as  to  be  visible 
on  our  ordinary  instruments,  but  which  perhaps  your  continual 
current,  or  some  peculiarity  of  your  atmosphere,  in  some  dis- 
tricts may  have  engendered. 

[The  American  telegrapher  will  please  observe  tho'  answers 
to  Question  87.  It  is  one  of  the  greatest  importance.  It  strikes 
at  a  question  in  philosophy  about  which  our  people  have  made 
more  discussion  than  any  other — their  arguments  being  based 
upon  theory.  The  answer  given  is  full  upon  the  subject.  The 
author  of  the  answer  thoroughly  understands  the  science  and  art 
of  telegraphing ;  and  when  he  speaks  thus,  we  can  depend  upon 
the  non-existence  of  that  whicn  American  telegrapn  philoso- 
phers have  mostly  dreaded.] — Editoil 

.  "We  have  had  no  case  of  wire  contact  in  underground  wires  ; 
I  should  doubt  our  having  any,  unless  in  some  case  of  a  nail, 
or  a  portion  of  an  iron  cover,  or  of  a  tool  being  forced  in  between 
two  wires,  as  the  communiciytion  with  the  earth  (or  to  use  our 
term,  the  "  earth  contact")  would  be  paramount. 

We  have  had  no  experience  of  any  induced  currents  from  wire 
to  wire  in  underground,  any  more  than  on  pole  lines. 

Answer  88ft. — I  have  not  observed  any  difference;  certainly 
our  instruments  are  not  in  the  least  affected.  You  must  bear 
in  mind,  that  our  wires  have  been  laid  only  a  short  time.  That 
from  London  to  Liverpool  has  been  completed  9  months — the 
North  and  Irish  lines  only  six ;  and  having  been  very  much  oc- 
cupied with  extensions,  and  opening  out  our  present  system, 
I  nave  had  little  time  for  experiments  with  delicate  galvano- 
meters and  other  apparatus,  but  I  speak  here,  and  before,  of  my 
results  as  shown  on  working  telegraph  instruments. 

Answer  89tA. — I  cannot  speak  for  certain,  as  I  have  not  had 
time  to  try.  I  have  in  reserve  this,  with  a  number  of  other 
experiments,  when  I  have  more  leisure,  and  will  acquaint  you 
with  the  result. 

ITou  are  aware  that  we  use  magnets  only,  and  their  induced 
currents,  for  our  motive-power ;  and  as  my  experience  of  bat- 
teries  has,  of  late,  been  oniy  for  purposes  of  testing,  etc.,  this 
and  the  two  following  questions  will  probably  be  much  better 
answered  by  your  other  friends  here. 

Answer  42d — ^Answered  under  12,  &c. 
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Answer  ^Sd. — On  oyerground  lines  they  are  veiy  trifliiig,  in* 
deed,  eompared  with  andergroond ;  the  conditions  ^n  which 
the  wires  arc  suspended  and  insulated,  passing  also  through  a 
medium,  capable,  to  a  certain  extent,  of  absorbing  ^j  elec- 
tricity developed  in  suiplus,  prevents  the  oocuienoe  of  any 
efiects  appreciable  by  ordinary  needle  telegraphic  instrumeuts. 

I  look  upon  an  underground  wire  as  being  exactly  similar, 
on  a  large  scale,  to  a  Leyden  jar,  and  I  am  borne  out  in  this  hj 
the  experiments  of  my  brother  and  myself  and  by  those  insti- 
tuted by  Faraday  on  the  underground  wires  more  recently 
laid  by  the  Electric  Telegraph  Company.  The  magneto-elec- 
tricity, as  well  as  the  galvanic  (or  chemical)  electricity,  evinces 
these  phenomena,  hitherto  supposed  to  belong  to  properties  ^>' 
pertaining  peculiarly  to  frictional  electricity. 

The  copper  may  be  compared  to  the  inner  metallic  coatings 
of  a  Leyden  battery,  the  gutta  percha  to  the  glass,  and  the 
earth  and  moisture  surrounding  to  the  outer  covering. 

I  was  much  interested  in  one  of  our  experiments  tp  pteerve, 
that  the  larger  the  size  of  the  wire  experimented  upon,  with 
the  same  battery  power,  the  greater  the  amount  of  return  cur- 
rent:  a  strong  support  of  our  opinion ;  as,  had  it  arisen  from  an 
elastic  return,  owing  to  the  wire  being  unable  to  receive  as  much 
electricity  as  was  forced  into  it,  as  some  supposed,  of  course  a 
smaller  wire  (with  the  same  power  as  that  employed  with  the 
larger  size)  should  have  given  out  a  ^eafer  amount  of  return 
current.  If  you  experimentalize  on  No.  18  and  No.  16,  you 
will  see  this  very  clearly. 

Answer  44th. — ^My  brother  tried  some  experiments,  by  con- 
necting our  underground  wires  together,  which  he  will  be  better 
able  to  describe  than  myself.  I  am  about  to  try,  on  a 
very  extended  scale  (over  all  our  wires  joined  together,  and 
vanous  lengths),  the  distance  to  which  we  can  get  a  current^  and 
will  acquaint  you  with  the  result 

Answer  46ih. — ^Practically,  the  difference  is,  that  an  under- 
ground line  of  copper  requires  considerably  more  power  than 
a  suspended  line  of  iron.  If  we  assume  the  difference  of  con* 
ducting  power  of  the  two  metals  to  be  in  the  proportion  stated 
by  Becquerel  and  others,  then  the  vast  resistance  engendered  by 
the  (so  to  speak)  Leyden  jar  condition  of  a  well- insulated  under- 
ground wire,  is  manifest 

Answer  45th, — ^No.  8  has  been  the  only  size  of  wire  used  over- 
ground. Na  7  has  been  tried  on  one  line,  but  No.  8  was  foond 
to  be  sufficiently  strong.    No  doubt,  a  much  smaller  wire  would 
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faaye  safSced  (in  the*  absence  of  any  appreciable  return  cnr* 
rent,  as  in  subterranean  lines,)  for  all  ordinary  conducting 
powers. 

I  have  tried,  with  Mr.  Statham,  the  Manager  of  the  Gutta 
Percha  Company,  some  important  experiments  on  the  conduct- 
ing ratio  of  different  sizes  of  ^tta  percha  coated- wire,  which 
show  a  considerable  difference  m  conducting  power  of  copper 
wire,  leadine  me  to  the  decision  that,  for  any  line  of  a  len^h 
above  one  hundred  miles,  it  is  not  expedient  to  use  a  size 
less  than  No.  16  copper  wire  (Birmingham  wire  guage). 

I  extract  a  few  notes  of  our  experiments  on  llos.  18  and  16, 
as  clearly  showing  the  difference. 

Fifty  miUs  of  No.  16,  and  fifty  miles  of  No.  18,  tested  for  continuity  uith  a 

balvanometer, 

l«t Fifty  miles  of  No.  18.  FiAymilesoTNo.  10. 

With  3  pr.  of  plates,  45*> 53« 

6  ''        '*         62i  Fall,  BO  as  not  to  be  reckoned  in  deg^rees. 

iDd One  liUDdred  miles  of  No.  18.  Fifty  miles  of  No.  10. 

With    3  pr.  of  plates 29« 39« 

6    "  "       60 59« 

With  needle  of  Ocdvanomeier  weighted, 
Sd One  hundred  miles  of  No.  1 0.  Sixty-fiTo  miles  of  No.  16. 

With  36  pr.  plates, 17i*» Hi** 

18  **         "     lOi lOi 

The  loss  of  conducting  power  appears,  therefore,  to  be  more 
than  proportionate  to  the  different  area  of  metal. 

Mr.  Statham,  who  went  to  considerable  pains  in  investigating 
the  ratio  of  conductibility,  and  insulated  many  miles  of  various 
sizes,  practically  to  demonstrate  the  differences,  has  made  a 
very  good  wire  for  short  distances,  by  which  a  saving  may  be 
eflfected  in  such  lengths  of  underground  lines,  which  he  calls 
No.  7  Gutta  Percha  Covered  Wire,  the  copper  wire  being  18 
— ^the  gutta  percha  being  doubk  covering,  but  not  so  thick. 

Answer  Tlth  — Magneto-Eleotricity. — I  am  naturally  strong- 
ly in  favor  of  the  use  of  magneto-electricity.  Its  economy  is  un- 
doubtedly the  most  prominent  feature.  A  pair  of  magnets  costing 
at  Sheffield  SOs.  and  perhaps  40s.  to  45s.  (according  to  the 
finish  bestowed  on  the  instrument,)  by  the  time  they  are  fixed 
and  ready  for  use,  will  send  a  strong  current  on  a  well  insulated 
Bospended  line  for  above  200  miles,  and  on  an  undergroimd 
wire  above  a  hundred.  (I  have  had  signals,  but  only  weak  ones, 
through  250  miles  of  underground  wires  with  the  class  of  in- 
struments I  am  speaking  of)  while  the  six  twelve-cell  trough 
battery  used  in  this  country,  which  would  be  necessary  to 
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perform  the  same  work,  would  cost  £7  IQs.,  besides  the  coDBtant 
expense  of  reaewal,  &c. 

A  magDet,  if  the  keepers  are  put  on  when  the  instrument  is 
not  in  use,  wilt  retain  its  magnetizm  for  an  indefinite  time.  I 
have  not  as  yet  had  to  re-magnetize  any  of  our  sending  magnets, 
though  we  nave  instruments  that  have  been  in  use  since  our  in- 
corporation in  1862,  and  some  since  the  exhibition  in  1851, 
where  our  apparatus  carried  off  the  highest  medal  the  jury 
could  allot. 

I  cannot  speak  as  to  what  length  of  circuit  magneto-electridty 
can  be  used,  as  I  have  not  as  yet  tried  with  magnets  of  great 
power,  beyond  those  we  use  daily. 

We  work  the  longest  circuit  that  is  daily  worked  in  Eng- 
land— from  Liverpool  to  Belfast  and  Dublin,  an  underground 
line,  which,  with  a  pole  line  would  be  equal,  at  least,  to  800 
miles,  though  I  doubt  if  we  could  put  a  curreut  of  such  power 
into  any  pole  line,  unless  in  very  dry  weather.  The  magnets 
here  used,  are  the  large  horse-shoe  compound  magnets  you 
have  seen  in  our  offices,  about  15  inches  from  the  poles  to  the 
back,  about  5  inches  in  height,  made  of  12  plates,  in  breadth 
about  1-^  inches.  I  have  spoken  with  these  for  experiment 
through  530  miles  of  underground  wire ;  but  for  our  arrange- 
ment of  circuits  it  would  be  unnecessary,  and  inconvenient^  as 
we  should  have  to  lay  more  wires  so  as  to  connect  up  long  di- 
rect circuits,  which  would  be  very  little  used. 

These  magnets  cost  nearly  £7  each. 

Answer  78th. — We  have  no  mode  in  use,  becausje  it  is  not 
adapted  to  our  system,  the  magnetic  current  we  send  being 
sufficiently  long  for  our  purposes. 

I  do  not  see  much  aifficulty  in  keeping  up  a  continuous 
current.  Wheatstone  patented  one  some  years  since,  but  it  was 
complicated  and  comprised  six  compound  magnets  for  each 
wire. 

A  simple  reverser,  which  should  change  exactly  as  the  coils 
changed  their  polarity,  similar  to  that  used  by  Billant^  and  a 
close  arrangement  of  the  poles  of  the  permanent  magnet,  are  the 
chief  points. 

By  rotating  a  disc  or  plate,  with  coils  on  its  axis  between  the 
poles,  perhaps  an  equal  current  might  be  maintained. 

I  have  not  given  much  attention  to  the  subject,  as  we  do  not 
use  continuous  currents  here,  and  can  obtain  sufficient  duration 
of  the  effects  of  the  movement  of  a  pair  of  coils  for  about  80  de- 
gress in  the  face  of  a  permanent  magnet,  by  having  the  receiving 
coils  and  their  cores  so  arranged  as  to  retain  the  residual  mag- 
netism until  another  current  is  sent. 
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Anaiffer  79/IJl. — We  do  not  use  our  wires  continuously  charged 
with  electricity. 

Answer  80th, — I  do  not  know  of  any  practically,  from  having 
had  no  experience  at  all  in  the  use  of  continuous  currents. 
Glancing  at  the  subject,  I  should  think  there  must  be  some  in- 
convenience wherever  an  iron  core  is  used  in  the  receiving  coils 
by  the  residual  magnetism  retaining  the  keeper  or  magnet. 
I'his  would  be  increased  in  an  underground  line,  where  the 
return  current  would  follow  so  quickly  on  any  break  of  current, 
as  to  make  any  rapid  sending  impossible.  Is  not  the  expense 
of  maintaining  battery  much  increased  by  their  more  frequent 
operation  ? 

Answer  8\8t — Submarine  Telegraphs. — I  like  the  plan  most 
generally  adopted  the  best — that  of  covering  the  gutta  percha 
mres  first  with  tarred  hemp,  and  afterwards  with  strong  iron 
wires  wound  spirally  round  the  rope.  They  have  been  made 
in  England  chiefly  by  Newall,  of  (tateshead.  The  cost  varies 
very  much  of  course,  according  to  the  size  of  wires  used,  &o. 

Answer  82(i — ^I  do  not  think  there  is.  It  weakens  the  rope, 
and  in  manufacturing  is  liable  to  injure  the  gutta  percha  wire^s 
by  scaling,  &c.  We  lost  a  galvanized  rope  between  Portpatrick 
and  Donaghadee  in  October,  1862,  which  was  entirely  recovered 
afterwards.  A  new  one,  ungalvanized,  was  laid  in  May,  1853 
— ^the  first  successful  attempt  to  connect  England  to  Ireland 
after  three  failures  by  other  companies  and  ourselves. 

Answers  8&d  to  92i — ^I  have  either  been  unable  to  give  reliable 
information  on  the  subjects,*  or  cannot  just  now  go  into  them 
fully,  and  collect  estimates.  I  shall  be  happv  to  do  so  here- 
after, if  you  have  not  obtained  full  particulars  from  others. 

Answer  93c?— Insulated  Wires  on  Poles. — Gutta  Percha 
wire  has  not  been  used  in  England  upon  poles.  For  my  own 
part,  I  consider  it  would  have  all  the  disadvantages  of  both  the 
overground  and  underground  systems,  with  few  of  the  merits 
of  either.  I  speak  of  our  abandoning  gutta  percha  pole  insula 
tors  under  No.  4. 

Ansioer  94A — Combining  Circuits. — We  have  no  circuit 
with  anything  like  that  number  of  stations,  so  I  cannot  speak 
by  experience ;  but  I  have  no  doubt  if  our  present  instruments 
could  not  overcome  so  great  a  resistance  as  that  number  of  re- 
ceiving coils  in  a  long  circuit  would  present,  that  apparatus 
coald,  without  difficulty,  be  made  that  would  be  sufficient.  We 
liave  no  arrangement  exactly  such  as  you  mention ;  but,  at  all 
oar  junctions  we  have  switches  for  turning  the  branches  into 
direct  communication  with  the  main  lines. 
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Answer  95^^— Galvanic  Batteries.— Trough  batteries  after 
Wollaston  and  Craikshank's  plaDs.  Mr.  Cooke  modified  them, 
aad  iatrodaced  the  use  of  sana  in  the  cells,  which  equalized  the 
action,  and  made  the  batteries  more  convenient  for  carriage  and 
use  in  offices.  I 'speak  of  the  first  working  telegraph — aot  ex- 
periments. 

Answers  9%ih  and  97<fc— First  English  Telegraph. — Ckx>ke 
and  Wheatstone's  Needle  Telegraph.  That  with  5  needles,  used 
on  one  or  two  lines  at  first — (the  iforwich  and  Slough  lines  the 
only  ones  I  remember  at  present) — ^but  were  shortly  afterwards 
changed  for  the  double  needle  as  more  convenient  and  eco- 
nomical. The  first  line — ^the  Great  Western  to  Slough — ^was 
fixed  in  1889.  It  was  erected  on  short  standards,  the  wires 
being  laid  in  a  trough  carried  on  them.  It  was  worked  a  long 
time,  but  has  since  been  changed  for  the  suspended  wire  sys- 
tem. Its  chief  use  was  for  the  railway  companv's  affidrs,  and 
pardy  for  commercid  business.  Other  lines  followed  rapidly 
after  this — among  the  foremost,  the  Southwestern  to  Southamp- 
ton, Gosport,  Portsmouth,  &c.,  with  wires  for  government  use 
in  the  Admiralty  Department. 


DIRECTIONS  FOR   INSULATING  JOINTS  IN   GUTTA  PERCHA 
COVERED  ELECTRIC  TELEGRAPH  WIRE. 

Hate  in  readiness  a  few  strips  about  |  inch  broad,  of  Tery  thin  Gotta 
Pttrcha  Sheet,  also  a  little  warm  Gatta  Peroha  abont  )  inch  thick,  ene  or 
two  hot  tools,  and  a  spirit  lamp. 

Remove  the  Gutta  Percba  covering  from  along  the  wire  oo  further  than 
may  be  necessary  for  making  the  joint  in  the  wire.  Haying  joined  the 
wire,  warm  gently  with  the  spirit  lamp  the  bare  wire  and  joint,  and  the 
Gutta  Percba  near  to  it ;  taper  the  Gutta  Percha  oyer  the  bare  wire  vntil 
the  ends  meet;  warm  this,  and  immediately  apply  one  of  the  strips  of  thin 
sheet  in  a  spiral  direction  oyer  it.  Press  this  ooyering  well  on  until  cool ; 
then,  with  the  spirit  lamp,  carefully  warm  the  twrfau^  and  proceed  as  be- 
fore to  put  on  a  second  strip  of  the  thin  sheets  obserying  to  wrap  it  in  a 
direction  reverse  from  the  nrst  strip,  always  making  the  oommeneemeot 
and  termination  of  these  coverings  to  overwrap  the  previous  one.  It  i$  tafir 
to  nerform  (his  operation  a  third  time, 

next,  take  a  piece  of  the  warm  I  inch  sheet,  and  cover  over  the  ootts  of 
thin  sheet)  again  over  wrapping  the  original  covering  of  Gutta  Percha,  which 
should  be  heated  so  as  to  ensure  perfect  adhesion.  Press  it  well  on  as  it 
cools,  and  when  cold,  or  nearly  so,  finish  oflf  the  joint  with  a  warm  tool, 
working  well  together  the  old  and  new  material  at  each  end. 

Lastly,  and  in  general,  avoid  moisture,  grease,  or  diit^  and  be  oarafol  not 
to  barn  the  Gutta  Percha,  which  would  prevent  proper  adheaioD. 
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THS   SCIENCE  OF  TELXOSAPHIMO — MAGNETO-KLSCTRICXTT — RETURN  CURRKNTfl 
— ^ROTIL  PROTBCTXONTO  VELEORAPRB — BUSINESS  DXPARTMENT8 

AND  OFFICE  ARRANGXHXNT8. 

BY    EDWARD    B:    BRIGHT, 

Seereiary  of  the  EngliMh  and  Irish  Magnetic-TeUffraph    Cottony,    Lnerpool^ 

England. 
(Answer  to  Mr.  Sha£fner*8  QaestioQS.) 

Aneuwr  44^. — ^RraruRN  Ourrbsnts  on  Subterranean  Lines. 
— ^In  the  course  of  a  loag  series  of  experiments  carried  on 
last  year  by  my  brother  and  myself,  inquiries  were  instituted 
with  ref^N:«nce  to  the  speed  witli  which  the  galvanic  or  magnetio 
aensatton  is  oommunicated  through  underground  wires. 

The  result  of  the  inquiry  shows  decidedly  that  the  com- 
munication of  the  electric  impulse  through  a  length  of  50 
miles  of  underground  gutta  percha  covered  copper  wire  (1  6 

rge^  does  not  exceed  900  to  1000  miles  per  second — ^a  speed 
below  that  usually  assigned. 

Beasoning  upon  the  issue  of  these  experiments,  and  those  pre- 
viously tried  in  America,  I  have  no  doubt  that  the  speed  of  any 
description  of  electricity  varies  greatly  with  the  peculiar  con- 
ditions and  nature  of  the  conductor  used,  and  also  with  the 
length  of  the  conductor  interposed ;  and  that  a  wire  suspended 
in  the  open  air,  especially  if  insulated  only  at  points  of  its  support, 
(such  as  in  a  pole  line)  would  offer  far  less  resistance  (coeteris 
paribus)  than  a  wire  undergound. 

Submarine  cables  are  similar,  as  regards  electrical  conditions, 
to  subterranean  lines,  and  the  speed  with  which  the  electric 
impulse  is  communicated  would  be  the  same. 

I  have  no  doubt,  how^evter,  that,  as  Professor  Wheatstone's 
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experiments  showed,  the  speed  of  electricity  developed  by  &ic- 
tion  (or  machiDe  electricity)  is  of  ^/br  greater  velocity,  whateyre 
be  the  medium  of  communication  interposed,  than  the  species 
(voltaic  or  magnetic)  used  in  telegraphic  manipulation. 

Answer  48/A — ^Pbefebrbd  Messages. — ^It  is  provided  in  the 
royal  charter  granted  to  the  company,  that  any  communications 
handed  to  the  company  by  government  for  transmission,  are  to 
be  forwarded  prior  to  any  other  messages,  and  at  all  times  when 
the  offices  of  the  company  are  open.  The  government  make 
considerable  use  of  the  magnetic  telegraph,,  and  their  messages 
alwavs  take  precedence,  ana  are  paid  for  according  to  the  usual 
tariff  for  private  messages. 

Answer  4i9th — Bights  of  Way  for  TBLBGRAPna — (Jovem- 
ment  has  made  no  grant,  as  regards  concession  of  property  to 
telegraph  companies ;  but  gives  to  them  power  to  open  roads. 
and  to  pass  their  wires  through  or  over  any  public  way  or  pub- 
lic property  without  compensation,  and  subject  only  to  cert^n 
formal  notices  to  the  local  road  surveyors,  and  to  their  ap- 
proval of  the  subsequent  re-instation  of  the  surface  of  the  road 
opened. 

The  various  telegraph  companies  have  availed  themselves 
more  or  less  of  the  power  so  conferred :  the  electric  tel^raph 
company  by  laying  their  wires  through  the  streets  of  towns 
from  the  termini  or  stations  of  railways:  this  Ck>mpany 
for  some  years  past  have  extended  the  use  of  the  clause  to  the 
construction  of  main  lines  along  the  high-road,  in  addition  to 
street  work;  and  recently  the  "European"  C!ompany  have 
adopted  a  like  plan.  Finally  the  British  Telegraph  CSompany 
in  several  instances  have  carried  pole  lines  for  short  distances 
(a  few  miles)  over  the  highway^  where  they  could  not  obtain 
permission  to  use  the  railways.  There  are  many  difficulties, 
however,  in  carrying  wires  along  the  turnpike  roads  overground, 
as  the  landlords  of  adjacent  property  nave  particular  objec- 
tion to  the  lopping  of  any  brasches  that  project,  as  is  often  the 
case  for  miles  on  both  sides ;  and  wires  so  placed  are  peculiarly 
open  to  malicious  injury,  which  could  not  well  be  guarded 
against. 

EoYAL  Protection  of  Telegraphs. — Accidental  or  niali* 
cious  injury  is  provided  against  in  the  Company's  Act  of  Par- 
liament, dated  1st  August,  1851,  14, 15,  Vict,  Uap.  cxvttl  I 
cite  the  clauses  that  particularly  refer  to  this  point : — 

"LIV. — That  if  any  person  shall  wilfully  remove,  destroy, 
or  damage  any  electric  telegraph,  which  snail  or  may  have 
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been  lawfally  erected,  or  any  wire,  standard,  apparatus,  or 
other  part  of  such  telegraph,  or  any  works  connected  there- 
with, he  shall  be  guilty  of  a  misdemeanor. 

LV. — That  with  respect  to  the  offenders  whose  names  or 
residences  are  not  known,  any  officer,  agent,  or  servant  of  the 
company,  or  alijp  constable,  police  officer,  or  servant  of  any 
railway  company,  along  or  near  to  whose  railway  any  electric 
telegraph,  or  any  of  the  apparatus  thereof,  or  any  part  thereof 
respectively,  shall  or  may  be  erected  or  placed,  or  any  consta- 
ble or  police  officer,  and  all  persons  called  by  any  such  officer, 
agent,  servant  or  constable  as  aforesaid,  to  his  assistance,  shall 
or  may  seize  or  detain  any  person  who  shall  or  may  have  bro- 
ken, injured,  or  obstructed  the  working  of  any  electric  tele- 
graph of  or  belonging  to  the  company ;  or  any  of  the  wires, 
standards,  instruments,  apparatus,  or  other  parts  of  any  ^uch 
electric  telegraph,  or  who  shall  have  committed  any  other 
offence  against  the  provisions  of  this  Act,  and  whose  name  or 
residence  shall  be  unknown  to  such  officer,  agent^  servant  or 
constable,  and  shall  or  may  convey  such  offender  with  all  con- 
venient speed  before  some  justice,  without  any  warrant  or  au- 
thority other  than  this  Act ;  and  such  justice  shall  proceed 
with  all  convenient  speed  to  the  hearing  and  determining  of  the 
complaint  against  such  offender.^' 

I  may  instance,  that,  in  November  last,  the  wires  of  this  (the 
magnetic)  company  were  cut  during  the  riots  at  Wigan.  Hav- 
ing obtained  information,  I  caused  three  men,  Peter  Moorfield, 
Peter  Fairhurst  and  Thomas  Bradshaw,  to  be  apprehended,  and 
obtained  their  committal  to  ^aol  to  await  trial. 

We  proved  the  charge  against  them  at  the  Wirtedale  Sessions, 
in  January,  1854,  and  a  verdict  sentenced  them  to  six  months' 
imprisonment,  with  hard  labor. 

Ansrver  botk. — Reception  of  Business  from  the  Public. 
— All  messages  are  handed  to  the  company,  written  upon 
printed  forms  provided  for  .  the  purpose.  To  all  good  cus- 
tomers small  books  of  forms  are  issued.  Larger  books  lie 
at  the  places  of  general  r^ort  (such  as  the  exchanges,  reading- 
rooms,  &C.,  &c.);  and  any^caisual  customers  find  forms  ready  at 
the  company's  offices  upon  counters  of  a  height  suited  for  writing, 
when  standfing,  and  subdivided  into  spaces,  with  fluted  glass 
screens  between  each,  to  prevent  any  person  seeing  another's 

message. 

The  company's  cashier  quickly  counts  the  words  in  the  body 
of  the  message  (the  address  not  being  included,  but  passing 
free),  endorses  the  message  and  writes  a  receipt  of  the  amount; 
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the  customer  is  handed  the  receipt^  upon  the  money  hein^  paid. 
Parties  sending  messages  are  advised  to  write  them  distmcdj ; 
and  the  cashier  reads  the  message,  in  order  to  see  that  the  writing 
is  legible,  before  handing  it  through  to  the  instnmient  room. 

The  cashier  enters  upon  a  list,  opposite  to  the  consecotiye 
number  of  the  message,  the  amount  received^  and,  on  being 
passed  through  to  the  instrument  room,  the  lad  receiving  the 
message  marks  the  number  upon  a  siociilar  list,  and  sends  the 
message  to  the  instrument  for  which  it  is  intended.  The  clerk 
at  the  instrument  then  dispatches  it  to,  or  towards  its  destina- 
tion, receiving  an  affirmative  or  negative  signal  after  each  word; 
if  the  latter,  the  word  is  repeated,  not  having  been  nghUy  un- 
derstood by  the  receiving  clerk  at  the  distant  station.  So 
commencing  the  message,  the  sending  clerk  signab  the  nomber 
of  words  the  message  contains  (previously  inscribed  on  the 
paper  by  the  cashier),  and,  as  soon  as  completed,  the  re- 
ceiving clerk's  writer  counts  the  number  of  words  received,  to 
see  that  the  message  is  correct  as  to  length ;  and,  as  will  have 
been  seen,  the  '^  understand  ''  or  **  not  understand"  signals  after 
each  word,  check  the  words  themselves — admitting,  when  the 
system  is  carefully  carried  out,  of  ^little  possibility  of  mis- 
take. 

In  the  foregoing  I  have  embodied  the  routine  observed  in 
our  c^ie/' stations.  In  small  stations,  where  there  is  no  great  in- 
flux of  messages,  the  checking  is  not  carried  out  to  sadi  an 
extent. 

As  soon  as  the  message  has  been  sent,  it  is  returned  to  the 
checking  lad,  who  files  it,  and  draws  his  pen  through  its  con- 
secutive number,  to  intimate  that,  as  far  as  the  due  forwarding 
is  oonoerned,  the  company  have  performed  their  duty,  and  it  is 
his  business  to  see  that  the  signiu  clerk  has  endorsed  upon  the 
document  the  time  at  which  he  sent  it,  the  station  to  wnich  he 
signalled  it,  and  his  initials.  By  such  an  arrangement  all  chance 
of  a  message  being  mislaid  is  avoided ;  as,  if  the  communication 
is  not  returned  in  a  quarter  of  an  hour,  to  have  its  number 
marked  oflF  the  list,  it  is  the  duty  of  the  checking  clerk  to  en- 
quire after  it,  and  to  ascertain  why  it  has  not  been  dispatched. 

Very  little  time  is  lost  in  such  an  arrangement,  and  tne  chance 
of  eiror  of  any  nature  greatly  diminished. 

Celerity  of  Telegraphing. — Messages  are  forwarded  upon 
a  pair  of  wires  by  needle  telegraph,  at  an  average  rate  of  27^ 
words,  of  five  letters  each,  {)er  minute ;  and  the  more  expert 
operators  can  pass  85  words  in  a  minute ;  or  as  £EU3t  as  the  wnter 
can  possibly  take  them  down. 
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^e  time  occupied  in  forwarding  messages,  on  an  average  of 
a  thousand  between  Liverpool  and  London,  averages  4^  to 
5  minutes  each  (including  any  occasional  delays  that  arise) 
counting  from  the  time  when  nanded  to  the  company,  by  the 
customer,  to  the  completion\)f  their  reception  in  the  London 
office. 

I  cannot  give  any  average  for  delivery,  as  that  depends  en- 
tirely upon  the  distance  from  the  office  to  the  address.  Mes- 
sengers are  always  in  waiting,  and  one  is  immediately  sent  off 
with  the  communication  in  a  sealed  envelope  upon  arrival. 

The  order  of  precedence  is  determined  by  priority  of  handing 
the  message  ready  written  over  the  company's  counter  to  the 
cashier. 

Instances,  well  authenticated  by  the  customers  themselves, 
have  occurred  where  the  whole  process  from  the  handing  of  a 
message  to  the  company,  to  its  delivery  to  the  party  to  whoni 
addressed,  has  been  accomplished  in  a  minute  and  a  half. 

But  this  can  only  happen  when  the  receiver*s  office  is  close  at 
hand,  and  an  instrument  entirely  disengaged  at  the  moment  the 
message  was  handed  to  the  company. 

Answer  61sL — Official  Blanks  for  Messages  Bequired 
TO  BE  USED  BY  THE  PUBLIC. — No.  If  messages  are  brought  in 
to  our  offices  on  plain  paper,  the  person  bringing  such  ia 
requested  to  copy  the  communication  upon  the  printed  forms 
provided.  Otherwise  the  message  would  be  refused  by  the 
company;  though  this  is  a  contingency  that  does  not  ariaei 
owing  to  the  requirement  being  made  without  exception  by  eaoh 
eompany. 

If  the  customer  cannot  write,  one  of  the  company's  clerks 
copies  the  message,  reads  it  to  the  customer,  keeps  the  originiUi 
and  obtains  the  signature  or  mark  of  the  person,  at  the  foot  of 
the  company's  paper.  The  message  is  then  sent,  the  company 
being  freed  from  onus. 

Answer  52c2. — Printed  forms  have  been  used  &om  the  estab- 
lishment of  the  telegraph. 

It  has  been  found  requisite  for  man^  reasons.  In  the  firett 
place,  the  difference  of  cost  between  plam  and  printed  paper  is 
of  small  consideration,  as  compared  with  the  necessity  th^t 
would  devolve  upon  the  company,  to  explain  to  customers  the 
mode  of  arranging  a  message  upon  paper,  to  customers. 

The  defined  position  of  the  address  from  and  to,  and  of  the 
body  of  the  message,  materially  aids  the  instrument  clerk  in  foN 
inrATding  the  communication. 

If  oreover,  for  the  security  of  the  company  as  a  trading  con* 
cexn,  we  consider  it  necessary  to  embody  certain  conditions  and 
stdpulations  upon  which  alone  we  receive  messages. 

^e  also  caution  customers  against  indistinct  writing,  and 
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diaclaiin  all  responsibility  for  the  same,  and  reqaire,  finally,  tbe 
t^naturfi  of  the  customer  in  authentication  of  his  message,  and 
as  Bubscribing  to  the  company's  conditions. 

Insubancb  for  Correctness  of  Messages. — In  the  stipu- 
lations subscribed  to,  we  mention,  that  in  order  to  ensure  ac- 
curacy, it  is  necessary  that  communications  should  be  repeated 
from  the  station  to  which  sent;  and  that  an  extra  charge 
of  half  a  rate  is  made  for  such  repetition,  the  company 
holding  themselves  responsible  to  the  extent  of  £5  upon  such 
repeated  messages.  Further,  another  clause  provides  for  the 
insurance  of  vsuuable  messages  to  any  amount  upon  payment 
of  one  per  cent,  upon  the  amount  insured. 

This  latter  regulation  is  never  acted  upon ;  and  that  of  re- 
petition  seldom.    No  error  has  occurred  in  repeated  messages. 

When  parties,  as  is  frequently  the  case,  hand  us  messages  in 
French,  German,  Italian,  or  other  foreign  languages,  we  take 
them  at  the  risk  of  the  sender  as  to  accurate  transmission  of  the 
words. 

Code  signals  for  various  descriptions  of  messages,  and  cyphers 
for  short  words  of  frequent  occurrence,  such  as  "  the,"  "from," 
^and,"  "to."  "in,"  "on,"  "you,"  "yes,"  &c.,  and  for  teimi- 
nations,  sucn  as  "  tion,"  "  ing,"  "  ment,"  are  much  used  by  the 
staff  to  facilitate  transmission. 

The  company's  customers  (especially  the  stock  and  other 
brokers  and  banks)  use  cypher  to  a  great  extent^  one  message 
out  of  four,  on  an  average,  being  so  written,  the  r^ulation 
being,  that  code  words  sheJlnot  exceed  two  syllables  in  length 
in  order  to  prevent  an  abuse  of  the  system  by  the  introduction 
of  words  of  a  nature  or  length  likely  to  delay  the  company's 
operators. 

Of  course  the  correspondents  arrange  their  codes  between 
themselves,  each  having  a  key,  so  that  on  arrival  of  the  mes- 
sage at  either  end,  it  is  translated. 

Answer  57th. — When  Copies  op  Messages  are  Given.— We 
are  very  seldom  called  upon  to  furnish  copies  of  messages. 
The  company  in  all  instances  refuses  to  do  so,  unless  upon  the 
application  of  the  person  to  whom  the  message  is  addressed ;  and 
in  all  cases  requires  a  satisfactory  reason. 

Messages  Received  as  Evidence  in  Court. — ^We  produce 
messages  in  courts  of  law  upon  an  order  of  the  sitting  judge 
or  magistrate ;  they  are  received  as  evidence  in  a  court  of  law 
whisn  recorded  upon  oath  from  the  company's  servants,  con- 
nected with  the  reception  of  any  communication  so  referred  to. 
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Piling  of  DuPLlfcATES  of  Messages. — We  keep  a  dupli- 
cate of  each  message,  (taken  by  means  of  carbon  paper,  in  mani* 
fold,)  each  duplicate  being  numbered  and  put  by  with  thcpthen 
at  the  end  of  each  day — the  parcels  bein^  deposited  in  hampers 
ooolocl,  tktxd  ilk  A  oiiphoard  under  lock  and  key.  At  the  end  of 
*iro  jeare  the  messages  are  clamped  and  mashed,  until  all  trace 
of  writing  is  lost. 

Anstver  68th — Cost  of  Stationkry. — Our  forms  were  much 
larger,  and  on  a  finer  description  of  paper  than  at  present  used. 
But  after  a  conversation  with  Mr.  Shanner,  I  have  thought  it 
best  to  change  the  size  of  the  forms,  and  also  the  paper  used ; 
obtaining  the  present  stationery  at  a  geatly  reduced  rate. 

Cost  of  Forms  cu  under : — 

Forms  on  which  messages  are  written  by  cus- )  Five  shillings  and  three 
tomers,  printed  on  both  sides,  with  particulars,  >     pence  per  thousand, 
regulations,  &c.  )  or$l  26. 

"taSSe'^tSordXeT^"'  """^""l   Same  price  a.  alK,v. 


Envelopes,  printed  with  the  words  "Imme-  ) «.  _  .vnii^^  .^. 
diate,"  «  By  Magnetic  Telegraph,"  and  adhe-  [  "  "^"g^j  |,"^,  ^ 


thoa- 


8ive,  ) 


Anstver  69th. — Cannot  give  average — so  much  variation  as  to 
size,  locality,  &c. 

Answer  60th — Time  of  Clerk  Labor. — ^Duiy  of  clerks  and 
messengers  averages  nine  hours  during  day,  and  eight  hours 
when  on  evening  or  night  duty  at  the  principal  stations. 

The  older  clerks  take  night  duty  in  rotation.  The  younger 
dorks  are  always  kept  to  day  or  evening  work. 

Answer  61st. — No. 

Answer  62cf— RESPONSIBILITY  FOB  Errors  in  Law. — We 
have  never  lost  damages  in  any  court — the  question  of  respon- 
sibility has  been  occasionally  tried.  The  most  recent  case  ia 
one  in  which  the  British  Telegraph  Company  were  implicated — 
the  plaintiff  being  beaten. 

I  subjoin  a  copy  of  a  press  report  from  the  Glasgow  Chroni- 
cle, dated  June  28th,  1854,  of  a  suit  instituted  by  Messrs.  Dick 
and  Martin,  shawl  manufacturers.  Paisley,  against  the  British 
Telegraph  Companj.     Subjoined  verbatim  : — 

**  A  manufacturmg  firm  in  Paisley,  having  lately  sent  a 
message  by  telegragh  to  their  London  agent,  *  return  all  printed 
squares  above  five  shillings,'  and  the  message  having  been  de- 
livered with  the  word  *  scarfs '  substituted  for  *  squares,'  which 
led  to  two  days  delay  in  the  squares  arriving  in  Paisley,  the 
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maDufacturers  brought  a  small  debt  action  against  the  telegraph 
company,  and  their  agent,  Mr.  William  Mlntyre,  jr.,  for  £12 
damages,  as  loss  sustained  by  them  in  consequenoe. 

"  The  defendant  denied  liability,  pleading  the  message  order 
as  a  special  contract,  which  oontamed  a  CQU^tion^dfioJi^in^ 
that  they  would  not  be  liabla- for  mistakes.  The  skorif^uok 
the  case  to  avisandum  for  a  week,  aud  on  Thursday  last  pro- 
nounced hifl  decision,  sustaining  the  defence." 

The  Chronicle  remarks,  that  the  decision  must  be  regarded 
as  of  great  importance,  considering  the  continual  risk  of  small 
mistakes  occurring  in  the  transmission  of  messages  over  long 
distances  with  several  "  repeats,''  and  the  ruinous  amount  of 
damages  in  which  telegraph  companies  if  liable  might  be  in- 
volved. The  agent  for  pursuers  in  this  case  was  Mr.  John 
Guy — ^for  defendants,  Mr.  Thomas  Campbell. 

In  this  instance,  the  message  had  to  travel  over  several 
companies'  lines.  The  British  company's  wire  not  extending 
beyond  Manchester, 

Legal  advisers,  as  a  rule,  do  not  like  bringing  forward  such 
cases  in  the  face  of  the  conditions  subscribed  to  by  their  clients 
upon  the  company's  paper. 

I  consider  tnat  a  claim  cannot  be  well  established  except  in 
a  case  of  a  repeated  or  insured  message,  as  a  claimant  would  be 
met  with  "Why  did  you  not  insure,  if  your  message  was  of  such 
consequence  ?  Seeing  that  the  company  has  a  special  provision 
for  such  cases  I  And  in  the  case  of  any  mistake  or  non-delivery 
of  an  insured  message,  the  company  would  be  willing  to  pay, 
upon  proof,  without  going  to  law. 

Answer  63c2— FfiEB  Messages. — No  free  messages,  except  those 
purely  on  the  business  of  the  company,  and  sent  by  the  offioeis 
of  the  company,  are  allowed. 

When  directors  or  shareholders  wish  to  send  messages,  they 
pay  the  ordinary  tariff  like  any  other  customer,  handing  the 
message  in  over  the  counter  in  tne  usual  form. 

Answer  64tA — ^Tariff  for  Press  <J^ews. — Our  rates  to  the 
press  are  far  less  than  to  the  public.  Vhere  are  two  district  sys- 
tems in  operation  as  regards  the  transmission  of  intelligence  for 
the  news  rooms  and  papers.  Either  they  can  supply  themselves 
from  their  own  agents,  or  contract  for  a  supply  from  the  com* 
pany.  In  the  former  case,  an  universal  tariff  of  sixpence  per 
line  of  nine  words  is  charged,  whether  between  London  and 
Liverpool^  London  and  Glasgow,  or  London  and  Cork,  &c., 
and  by  this  system,  of  course,  special  news  can  be  forwarded. 

In  the  latter,  the  company  having  established  agents  and  re 
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porters  in  the  various  towns  with  which  we  communicate,  the 
press  are  Tumished  daily  with  a  column  and  a  half  to  t^o 
columns  of  the  latest  political,  foreign,  commercial,  and  market 
news,  in  return  for  a  payment  amounting  on  the  average  to  a 
little  oyer  a  farthing  a  hne.  But  of  course  in  this  case  the  news 
forwarded  is  perhaps  distributed  in  duplicate  among  the  three 
or  four  news  rooms  and  dozen  papers  of  the.  town. 

Answer  65th — Eegularity  op  Business. — This  company, 
since  the  commencement  oi  working^  in  February,  1862,  lost  four 
messages.  In  each  case  the  amount  paid  was  returned ;  none 
were  insured.  In  one  case,  an  action  was  brought  but  could  not 
be  sustained. 

Ansvoer  66^. — K,  under  any  circumstances,  a  message  is  not 
sent  in  half  an  hour  after  being  handed  to  the  company,  the 
superintendants  are  instructed  to  send  word  to  the  customers, 
giving  the  reason  why  the  message  has  been  delayed ;  it  is  then 
at  the  option  of  the  party  to  withdraw  his  message  and  receive 
back  the  amount  paid ;  or  to  allow  the  company  further  time 
to  transmit  it. 

Ansioer  67tk. — As  previously  mentioned,  government  com- 
munications take  precedence. 

Private  (paid)  messages  come  next  in  order,  constituting  ibe 
bulk  of  the  company's  business.  Next  to  these  rank  news 
messages,  whether  rorwarded  by  the  agents  of  the  company 
or  of  the  press.  In  any  great  emergency,  however,  where  a 
prompt  order  is  necessary,  a  business  message  (  usually  last  in 
order  of  precedence)  is  sent  by  an  officer  of  the  company  before 
anything  else,  with  a  peculiar  code  or  cypher  prefixed  to  denote 
the ' extreme  urgency  of  the  message;  and  ii  any  communica- 
tion should  be  sent  with  such  prefix  without  necessity,  the 
officer  sending  it  would  be  subjected  to  dismissal. 

I  may  mention  that  the  company's  news  messages  are  usual- 
ly passed  at  hours  in  the  day  when  the  commercial  business  is 
slack. 

Ansioer  68th — Pbe-paymbnt  bbquired  on  Messages. — ^Pre- 

Eayment  is  required  upon  all  messages  forwarded  by  the  public ; 
at  good  customers — sending  many  messages  in  tlie  course  of  a 
day — ^are  not  usually  called  upon  to  pay  at  the  time  of  sending 
each  message ;  but  an  account  is  made  up  in  the  afternoon  and 
sent  round  oy  a  clerk,  whose  duty  it  is  to  collect  in  money  for 
the  cashier. 

In  cases  of  great  exigency  or  emergency,  persons  are  some- 
times allowed  to  send  messages  "  to  be  paid  for  by  the  receiver ;" 
and  anmjoers  are  frequently  pre-paid  by  those  sending  the  mes- 
sages requiring  answers. 
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Answer  69th. — No.    Answered  in  68. 

^  Answer  70th — Operating  Department, — ^Three  clerks  to 
every  two  instruments,  i.  e,,  an  instrument  while  sending  recpiieR 
one  clerk ;  and  when  receiving y  two,  one  to  read  off,  and  the  other 
to  write  down  from  dictation. 

Answer  list — ^The  apparatus  belonging  to,  and  used  by,  this 
company,  is  the  magnetic  telegraph,  (the  practical  application 
of  magneto-electricity  to  telegraphic  apparatus,)  and  of  course 
consists  in  principle  of  a  needle  telegraph,  worked  by  the  induc- 
tive influence  exercised  b^  magnets  upon  electro-magnetic  coils, 
when  placed  in  propinquity  to  the  poles  of  the  permanent  mag- 
nets. 

The  electro-magnetic  coils  are  so  arranged  that  their  cores  of 
soft  iron  serve  as  a  keeper  (in  facto)  to  the  permanent  magnet. 

Professor  Faraday  is  accounted  the  discoverer  of  the^pnViajpfe  ; 
and  after  manv  unsuccessful  attempts  to  apply  it  to  practical 
purposes,  Steinheil,  of  Munich,  (I  believe,)  was  able  to  construct 
a  magneto-electric  machine  to  work  between  Munich  and  Bo- 
genhausen. 

Subsequently  Professor  Wheatstone  endeavored  to  apply  it, 
but  failed,  except  as  far  as  relates  to  ringing  bells  by  an  appa- 
ratus familiarlv  known  as  a  "  thunder-pump,"  from  the  pump- 
ing action  of  the  machine,  which  consisted  of  a  lever-handle,  at 
the  end  of  which  two  large  electro-magnetic  coils  were  fixed, — 
the  axis  allowing  the  coils  to  be  attracted  against  a  magnet ; 
this  apparatus  engendered  a  strong  current  of  electricity  for  ring- 
inff  bells,  but  no  indicating  apparatus  was  contrived. 

Mr.  Henley  afterwards  managed  by  arranging  a  magnet-needle 
between  a  pair  of  horns  of  soft  iron,  projecting  from  the  poles 
of  a  pair  of  small  electro-magnetic  coils — to  obtain  with  the 
motion  of  the  lever  a  backward  and  forward  movement  of  the 
needles. 

Since  that  time,  various  improvements  have  been  introduced 
by  my  brother  Charles  and  myself.  The  apparatus  is  found  to 
answer  every  purpose  as  far  as  speed,  certainty,  invariability  of 
action,  and  small  cost  of  maintenance  is  concerned.  The  im- 
proved apparatus  is  moreover  the  only  telegraph  that  I  am  ac- 
quainted with  that  works  satisfactorily  in  connection  with  under- 
Sound  wires,  as  in  its  present  form  it  is  not  at  all  affected  hr 
e  induced  currents  that  affect  other  apparatus.  Cost  varies, 
from  £16  for  small,  to  £36  for  large. 

Answei'  72d. — Mistakes  are  of  very  unfrequent  occurrence  with 
ufi — averaging  about  1  in  2,400  messages  sent  by  this  company, 


;• 
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and  two  oat  of  three  are  occasiooed  by  the  indistinct  writing  of 
customers.  Otkers  are  caused  by  the  similarity  of  .sound  be- 
tween certain  words,  such  as  "  hour,"  "  our" — '*  one,"  done,"  &c. 
The  immediate  movement  of  our  needles  and  their  dead-beat^ 
(t.  e.,  the  absence  of  all  vibration  and  oscillation,)  ffreatly  tend 
to  prevent  mistakes.  In  the  ordinarv  galvanic  telegraphs  of 
Cooke,  Highton,  and  others,  the  needle  sways  to  and  fro  after 
each  beat,  occasioning  confusion  between  letters,  which  are  form- 
ed by  combinations  of  "6ea&."  We  also  employ  clerks  in 
charge  to  check  over  all  messages  received  or  transmitted,  to  see 
that  the  context  is  correctly  rendered,  and  the  words  rightly 
spelt. 

Answer  73c?. — At  first  we  repeated  all  paid  messages,  but  I 
found  it  led  to  more  frequent  error,  as  the  clerks  relied  so  much 
upon  the  repetition  to  correct  any  error,  that  they  signalled  in 
the  first  instance  carelessly ;  and  in  any  pressure  of  business  the 
repetition  being  made  still  more  hastily,  they  more  frequently 
committed  blunders. 

I  do  not  quite  understand  the  latter  part  of  the  question,  but 
suppose  that  answers  56-7 ;  66-7-8-9,  will  also  apply  to  this. 

Answer  7ith, — As  mentioned  in  ans\i^  60,  each  word,  on 
being  forwarded  through  the  instrument,  is  succeeded  by  an 
affirmative  or  negative  signal  from  the  receiving  station,  if  the 
former,  the  word  next  in  order  is  sent ;  if  the  latter,  the  word 
just  sent  is  repeated. 

Answer  75tli. — The  plan  of  insurance  has  been  prescribed  by 
this  company  for  two  years  and  a  half,  but,  as  mentioned  in 
"  52,"  the  principle  has  not  been  adopted  by  customers. 

Answer  76th. — If  called  upon  to  insure,  the  company  would 
refuse  to  take  such  responsibility  beyond  their  own  lines,  having 
DO  mutual  arrangement  with  other  companies  on  the  subject. 
And  in  any  case,  it  would  be  highly  dangerous  for  one  com- 
pany to  undertake  responsibility  for  the  working  of  another 
company ;  especially  if  the  slightest  ill-feeling  existed  on  the 
part  of  either,  as  one  might  take  advantage  of  such  a  system 
of  insurance  to  ruin  the  other. 

Answer  8Sd — Preservation  of  Wire  Cables. — In  reference 
to  this  question,  I  may  observe,  that  tar  is  found  to  act  as  a 
great  preservative  in  connection  with  iron,  when  immersed  in 
salt  water ;  hence,  in  making  a  cable,  it  is  advisable  to  saturate 
the  hemp  surrounding  the  conducting  wires  with  Stockholm  tar, 
prior  to  laying  on  the  outer  casing  of  protecting  wires.  With 
a  cable  so  constructed,  it  is  advisable  to  select  as  sandy  AhoiXom 
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as  possible ;  for  the  cable  we  laid  between  Donagbadee  aiidPoTt* 
patrick,  made  on  this  plan,  is  found  to  have  surrounded  itfidf, 
when  passing  through  sand,  with  a  hard  concrete,  impervious  to 
moisture,  composed  of  sand  and  the  tar  that  had  oozed  from  the 
cable.  There  is  an  objection  to  galvanized  wire,  owing  to  iijs 
brittleness,  interfering  with  the  process  of  manufa(!ture,  and 
with  the  laying,  by  continual  snapping ;  the  galvanizing  appears 
to  make  tlie  wire  in  parts  assume  the  crystalline  condition  in 
lieu  of  the  fibrous. 

Answer  9lst — Cables  not  Liable  to  Injury  by  Lightnixg. 
— A  submarine  cable,  in  connection  with  the  underground  system, 
is  not,  I  apprehend,  liable  to  injury  from  lightning,  as  such  a 
cable  would  ofiFer  no  more  inducement,  bjit  at  the  same  time  &r 
greater  resistance  to  the  exit  of  electricity  through  the  in- 
sulating medium,  firom  its  wires,  than  the  underground  wires 
would  evince.  In  the  first  place,  the  gutta  percha  coating  of  the 
submarine  wires  is  considerably  thicker  tnan  that  around  the 
land  wires,  and  besides  this,  each  wire  in  the  cable  is  sur- 
rounded in  addition  by  a  thick  non-conducting  layer  of  closely 
packed  tarred  jam. 

The  electricity,  if  ever  it  managed  to  get  into  the  underground 
wires  in  any  dangerous  quantity,  would  naturally  seek  an  equal- 
ization by  the  easiest  path,  and  would  make  its  way  throngn  the 
insulating  coating  of  tne  subterranean  wires  to  the  moisture  sur- 
rounding them,  in  preference  to  the  cable. 

It  would,  however,  be  extremely  difficult  for  the  electricity 
to  pass  into  the  wires,  which  are  never  brought  above  grouna, 
save  in  the  offices,  when  in  connection  with  an  instrument ;  and 
lightning  would  be  opposed  on  entry  by  the  thin  coil-wire  of 
the  apparatus. 

If  submarine  cables  are  used  in  connection  with  overground 
wires,  it  would  be  advisable  to.  use  every  means  of  arresting, 
€>r.  rendering  nugatory,  a  discharge  of  atmospheric  electricity. 

I  should  think  several  short  coils  of  thin  wire,  consecutivelyin- 
terposed  in  the  circuit  on  either  side,  would  produce  the  required 
effect,  especially  when  placed  in  an  earth  box ;  for  any  electricity 
that  could  pass  without  facing  the  coils  and  escaping  to  earth  in 
transitu,  would  be  comparatively  harmless  in  tne  cable. 

As  it  maj  be  of  some  interest,  I  subjoin  an  extract  from  the 
London  Times,  May  26,  1853,  relating  to  the  submersion  of 
our  submarine  cable  between  Donaghadee  and  Portpatrick. 


u 
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"This  important  line  of  communication  has  at  len^  been  successfully 
effected  (as  briefly  annoanced  in  the  Times  yesterday),  bv  a  submarine 
cable,  manufactured  by  the  well-known  masters,  Messrs.  Keweil  &  Co^ 
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ot  Gkiteshead,  and  laid  down,  on  Monday,  b^ween  Donaghadee  and  Poit> 
Patrick. 

''The  cable  constBts  of  six  commnnicatinff  wires  insulated  in  ^tta 
peroha,  and  protected,  in  the  usual  manner,  by  an.  out^p  oay^^rin^^irenct 

Wtra 

^'Jt  could  not.  be  laid,  as  trtas  iiit«nd«d^ -dviaiii^  ^koc  firoxiauv  "week,  OWingf 

to  the  gales  from  the  east  preventing  the  opening  of  the  dock  gates  at 
Sunderland  to  let  the  vessel  containing  it  pass  out.  As  several  previous  at- 
tempts to  lay  a  submarine  telegraph  across  the  Irish  Channel  had  &iled, 
every  care  was  taken  to  ensure  the  successful  termination  of  the  present 
attempt;  and  the  expedition,  consisting  of  the  screw  steamer  William  Hull, 
(with  the  cable  and  ai)paratus  on  board)  the  Conqueror  and  the  Wizard, 
left  the  Irish  eoast^  having  landed  the  end  of  the  cable  at  a  point  about  two 
miles  to  the  south  of  Donaghadee  harbor,  and  commenced  the  submersion 
of  the  cable,  under  the  guidance  of  Captain  Hawes,  R.  N.,  specially  ap- 
pointed by  tne  Admiralty,  who  rendered  great  assistance  in  determining  and 
directing  the  exact  course  to  be  pursued,  without  which,  in  all  probability, 
the  squadron  could  not  have  successfully  overcome  the  swift  tides  and  ad- 
verse currents  prevalent  throughout  that  part  of  the  Channel. 

''  The  party  who  accompanied  the  laying  of  the  cable  included  Messrs. 
Newel,  Mr.  Statham,  of  the  Gutta  Percha  Works,  Mr.  Bright^  the  Secre- 
tarv,  Mr.  Charts  Bright,  the  Engineer  of  the  English  and  Irish  Magnetic 
Telegraph  Company,  Mr.  Reid,  the  well-known  telegraph  en^neer,  and 
Mr.  Mosely.  The  cable  was  landed  on  Wednesday  mornins  m  a  sandy 
bay  (called  Mora  Bay),  a  little  to  the  north  of  Portpatrick,  which  belongs 
to  Mr.  Blair,  of  Dunskey,  who  kindly  accorded  permission  for  the  laying  of 
the  land  wires  through  his  estate ;  and  as  soon  as  the  end  had  been  taken 
up  to  the  position  assigned,  the  magnetic  instruments  were  put  in  operation, 
and  the  following  message  was  despatched : — 

" '  Mora  Bat,  PoaxPATRiCK,  Monday^  May  23. 

"  '  The  Directors  of  the  English  and  Irish  Magnetic  Telegraph  Company 
beg  to  acquaint  His  Excellency  the  Lord  Lieutenant,  that  they  have,  this 
morning,  successfully  effected  communication  between  the  shores  of  Great 
Britain  and  Ireland,  by  means  of.  a  submarine  cable  from  Portpatrick 
to  Donaghadee.' 

"  The  cable  at  eaoh  side  was  then  buried  in  the  trenches  prepared  for  it« 
reception^  and  instruments  connected  to  serve  as  a  means  of  communication 
for  a  shozi  time,  until  the  subterranean  line  of  six  wires,  now  being  carried 
from  the  Company's  station  at  Carlisle,  through  Dumfries,  to  meet  the  cable 
at  Portpatrick,  is  completed  to  that  spot ;  and  an  underground  line  is  about 
lo  be  extended  from  the  Irish  end  of  the  cable  at  Donaghadee  to  Newton* 
arde,  the  terminal  station  of  the  County  Down  Railway,  along  which 
the  wires  of  the  English  and  Irish  Liagnetic  Telegraph  Company 
are  nearly  completed  to  Belfast.  At  Belfast,  the  wires  meet  the 
Company's  line  of  telegraph  already  completed  over  the  Ulster  Railway, 
and  will  be  carried  via  the  Belfast  Junction  and  Dublin  and  Drogheda 
Railvrays,  into  the  Company's  offices,  on  College  Green,  Dublui,  where  their 
line  from  Galway  (already  working)  and  their  Southern  lineof  tele- 
graph, now  in  forward  course  of  construction  from  Cork,  will  concentrate. 

''  The  lines  of  the  English  and  Irish  Magnetic  Telegraph  Company,  now 
working  between  Liverpool,  Manchester,  Blackburn,  Bolton  and  Preston, 
and  between  Carlisle,  Glasgow,  Greenock  and  Edinburgh;  and  those  now  . 
in  forw^ard  progress  between  London  and  Manchester  (consisting  of  ten 
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sabterranean  wires),  and  between  Preston  and  Carlisle,  will  join  on  at  Car- 
lisle ;  and  the  thtee  capitals  and  chief  towns  of  England,  Scotland  and  Ire- 
land will  be  thus  brought  into  instantaneous  communication  with  one 

Answer  ^4th — ^Bi/B<n>nxo  Oibcuits  fob  Successful  Wohjc- 
ING. — I  observe,  in  my  brother's  answer  to  this  question,  that 
he  has  merely  referred  to  our  existing  arrangements  with  regard 
to  circuits,  and  I  would  therefore  add  a  few  remarks. 

It  has  been  found  in  England  that  none  but  large  towns  yield 
any  profit  upon  the  working  expenses  of  a  telegraph;  we 
therefore  determined,  in  the  outset,  not  to  extend  our  wires  to 
any  points  where  a  profit  could  not  be  obtained;  hence  our  sta- 
tion list  is  small,  ana  does  not  require  more  than  five  or  six,  or,  ^ 
at  the  utmost,  eight  stations  in  a  circuit. 

It  is  not,  I  consider,  advisable  to  have  too  many  stations  in  a 
circuit,  continual  interruption  arising,  combined  with  difficulty 
in  obtaining  that  prompt  attention  to  calls  requisite. 

Moreover,  from  the  many  connections,  a  circuit  with  a  num- 
ber of  stations  at  all  approaching  that  mentioned,  would  be 
much  more  likely  to  get  out  of  order,  from  its  integrity  being 
disturbed. 

In  addition  to  this,  an  operator,  in  case  the  wires  were  occu- 
pied when  he  wished  to  forward  a  message,  could  not  tell  how 
long  he  might  have  to  wait  before  the  other  stations  would  be 
sufficiently  disengaged  to  allow  him  time  to  obtain  the  attention 
of  the  station  he  required,  and  to  send  his  message ;  and  theca& 
become  very  complicated  when  more  than  eight  stations  are  in 
a  circuit. 

Many  towns  in  this  country  have  no  demand  for  speedy 
communication  by  telegraph,  although  the  charge  for  messages 
is  low — about  a  shilling  for  twenty  words  (address  not  being 
counted,  and  porterage  within  a  mile  of  station  free)  per  hun- 
dred miles.  This  want  of  a  demand  is  chiefly  due  to  the  facili- 
ties afforded  by  the  postal  arrangements,  which  are  speedy  and 
excellent,  and  partly  to  the  steadiness  of  business  and  non- 
existence in  many  towns  of  any  speculative  trade. 

We  possess  arrangements  of  a  simple  nature,  ready  for  use 
whenever  needed  by  the  company,  by  which,  even  with  abadly 
insulated  line,  any  number  of  stations  can  be  linked  together, 
in  immediate  correspondence  to  and  fro  with  one  another, 
whether  on  the  main  line  or  branches. 

Answer  98th — Governmental  Lines  in  England. — ^The  use 
of  the  telegraph  in  connection  with  the  government  and  the 
police  might  be  much  more  systematized^  but  at  present  great 
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desultory  use  is  made  of  the  yarious  telegraphs  in  this  country 
by  government^  relating  to  the  army,  navy,  and  commissariat. 
In  the  southern  districts  government  has  had  several  lines  con- 
structed between  the  head-quarters  of  government  and  the 
chief  naval  depots  and  arsenals,  and  have  their  wires  worked 
by  their  own  staflF. 

Arrest  of  Fugitives  from  Justice. — In  many  instances  we 
have  aided  the  police  in  arresting  fugitives  from  justice.  Some- 
times telegraphing  the  exact  dress,  height,  and  personal  appear- 
ance, with  any  special  marks  for  identification  of  the  party 
sought  after. 

In  each  case  the  company  is  merely  the  carriers  of  orders 
and  instructions  between  the  police  of  one  city  and  another. 

In  the  shipment  of  troops  to  the  East,  and  prior  to  the  de- 
*parture  of  the  naval  squadrons,  government  made  continual  use 
of  our  wires,  orders,  countermands  and  directions  following  one 
another. 

Answer  99ih — ^Banking  by  Telegraph. — The  banks  general- 
ly pass  though  certain  codes  known  only  to  themselves  and  their 
correspondents — varying  with  each  day.  Such  code-signals  pre- 
cede tne  body  of  the  message.  By  this  check  on  frauds,  banks  daily 
transact  a  large  amount  of  business — chiefly  relating  to  returning 
bills  or  stopping  local  notes.  Sometimes  remittances  of  twenty 
and  even  thirty  thousand  pounds  ($140,000)  are  made  by  means 
of  advice  by  telegraph  from  one  bank  to  another.  They  fre- 
quently also  inquire  as  to  respectability  of  parties — managers 
holding  applicants  in  conversation  till  the  ansVer^  arrives. 

Messages  Received  as  Evidence  in  Court.— Messages 
are  received  as  evidence  in  court  The  signature  of  the  party 
sending  the  message  being  sworn  to,  and  also  that  of  the  party 
receiving,  (entered  on  the  messenger's  ticket.) 

There  is  no  law  compelling  evidence  on  the  part  of  a  tele- 
graph company ;  but  in  all  cases  where  necessary,  that  I  am 
aware  of,  evidence  has  been  given  freely. 
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*    THE  URlUnPS  LIST  HEW  MR6. 

ON  TEU  SVBMARINB  TSLXORAPH,   COHMCGTIHG  KMOLAIR)  AMD  FRAKCI. 

BY  OOUGLAM   JBEmOLD, 

Thi  mariners  brave  tidings  bring 

That  they  through  Dover's  Strait  who  steer. 
If,  of  an  understanding  ear, 

Thus  ofttimes  hear  the  mermaid  smg. 

When  the  blue  deep  is  calm  and  clear: 

A  wonder  have  I  seen  below, 

A  marvel  new  and  strange  to  me, 

Who  dwell  beneath  the  rolling  sea, 
Amid  the  wrecks  sunk  long  ago; 

The  wealth  of  Ocean's  treasury. 

There  runneth  an  enchanted  wire 

O'er  the  sea-bed,  from  shore  to  shore, 

Of  nations  that  were  foes  of  yore ; 
The  conduit  of  a  magic  fire, 

Lightning  beneiwi  the  water*8  roar. 

The  skulls  of  ancient  enemies 

Around  it  lyinff,  grimly  frown  j 

'i'here,  where  tne  slain  of  old  went  down, 

Through  wars  of  hoary  centuries, 
In  many  an  action  of  renown. 

The  flash,  amid  those  forms  of  death. 

Flits  quick  as  thought  from  Ian  J  to  land ; 

No  hostile  bolt^  no  deadly  brand, 
Nay :  but  a  soft  electric  breath, 

Warm  like  the  grasp  of  friendly  band. 

A  kindly  spirit  guides  its  aim, 

Benignant  science  bids  it  fly. 

Conveying  question  and  reply ; 
There's  language  in  that  social  flame, 

And  France  and  £ngland  talk  diereby. 

'Mid  antique  arms,  old  gun,  and  sword, 

Whicii  insects  of  the  sea  o'erlay, 

Of  those  long  fall'n  in  savage  fray, 
The  bony  fingers  with  the  chord 

That  links  the  nations,  gently  play. 

And  sea-sprites,  as  they  sport  along 

That  nerve  of  wire,  by  human  skill 

Between  two  peoples  made  to  thrill, 
Sing  joyouslv  the  Mermaid's  Song, 

To  England,  peace  ! — to  France,  goodwill ! 
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AIT.  n.— BUSINESS  FOBHS  IH  TIE  P6U8H  TBIEOBAPHS. 

Wb  annex  a  series  of  blank  forms  used  bj  the  respective  tele- 
^ph  companies  in  Great  Britain.  They  are  herein  presented 
in  their  adopted  form,  and  aboat  the  same  size,  as  those  in  use 
by  the  lines  in  England.  We  also  give  the  blank  receipts  and 
account  forms.  We  give  a  brief  explanation  of  the  forms  re- 
spectively. 

On  pages  224-6.  Document  A,  will  be  found  a  blank  form, 
which  is  used  by  tne  public  in  the  presentation  of  a  message,  to 
be  transmitted  by  the  telegraph  company.  The  two  pages  re 
present  the  face  of  the  blank  K>rm  in  which  the  message  is  writ- 
ten, and  the  heading  is  to  be  filled  by  the  company's  clerk.  The 
Satron  signs  the  message.  Document  B,  page  226,  is  printed  on 
le  back  of  the  sheet  on  which  the  message  is  written,  repre- 
sented by  Document  A,  on  pages  224-5. 

Document  0,  pages  228-9,  is  the  form  used  by  another  com- 
pany. Documents  D,  on  page  227  and  E,  page  230,  are  forms 
printed  on  the  back  of  the  sheet,  marked  Document  C,  pages 
228-9.  These  forms  present  the  tariff  of  insurance  and  assumed 
responsibility.  Pages  228-9,  are  on  one  side  of  the  sheet,  and 
pages  227 — 230,  are  on  the  other  side  of  the  official  form.  Docu- 
ment F,  page  231,  is  the  head  or  caption  of  a  message  as  sent  to 
tlie  public.  The  face  of  the  sheet  is  about  the  size  of  the  usual 
letter  paper,  only  half  of  the  blank  being  represented  by  Docu- 
ment F,  page  231. 

Document  I,  page  282,  is  a  blank  used  by  the  companies  for 
messages  received  from  a  distant  office,  and  which  is  to  be  trans- 
mittea  further  by  another  line.  The  size  of  this  blank  is  the 
same  as  Documents  A  and  C,  only  half  of  the  sheet  being 
represented.  The  forms  at  the  bottom  of  the  page  are  to  be 
filled,  and  then  sent  to  the  next  line.  In  order  to  prevent  con- 
fusion, the  blanks  are  printed  in  different  coloured  inks. 

I>ocument  G,  page  283,  is  the  form  of  an  account  sent  out 
^th  the  messenger,  accompanying  a  message  for  collection. 

XKxsument  H,  pskgd  234,  is  the  form  of  a  receipt  ^ven  the 
cnatomer  on  the  reception  of  his  message  for  transmission  at  the 
oounter  of  the  company  by  the  cashier. 
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AKT.  m.— COIPAEATITB  CONDUanBILTIT  OF  WIEB. 

BXPSAIMENTS    ON    THE    OONDUCTIBILITT  OF  WIBE — IMPORTANT    DnCOTKBT 
IN  TELBGRAPHT— GUTTA  PERCHA  WOBKS  IN  THE  WOBLDr- 

.     ■  J  statham's  factobt. 

Wb  give  below  some  experiments  made  by  Mr.  Statham, 
proprietor  of  the  London  Gutta  Percha  Works.  There  are  four 
gatta  percha  manufactories  now  in  existence : — one  in  London, 
one  in  Berlin,  one  in  St.  Petersburgh,  and  one  in  New- York ; 
and  of  the  four,  the  London  works  are  far  superior  in  every 
respect.  Mr.  Statham,  who  has  labored  so  faithfully  for  many 
years  in  the  production  of  the  best  means  or  mode  of  using 
gutta  percha  for  electric  telegraph  purposes,  has  won  for  himself 
the  admiration  of  the  entire  telegraphic  community. 

He  has  labored  faithfully  to  devise  the  useful  implements  and 
auxiliaries  required  in  the  telegraphic  art,  and  his  success  has 
been  perfect.    No  one  has  done  more  for  the  art  than  Mr.  S., 
and  as  a  member  of  the  profession,  we  feel  grateful  to  him  for  the 
production  of  so  much  in  the  advancement  of  the  telegraph  en- 
terprise.   The  London  Gutta  Percha  Works  manufacture  gutta 
percha  wares  of  aU  kinds,  and  his  mode  of  insulating  telegrai)hic 
wire  is  complete.    Any  company. requiring  wire  for  submarine, 
subterranean,  or  for  omce  purposes,  can  safely  depend  upon  Mr. 
Statham  in  forwarding  the  best   article  desirea  at  an  honest 
cost.     He  understands  the  subject  much  better  than  we  who  are 
more  actively  engaged  in  telegraphing ;  he  has  had  facilities  and 
experience  superior  to  those  which  we  have  enjoyed,  and  his 
'energies  have  impelled  him  to  the  consummation  of  the  most 
useful  andpractical  developments.      We  then,  in  view  of  these 
facts,  recommend  to  all  telegraph  people,  throughout  the  world, 
to  procure  gutta  percha  insulated  wire    &om  Mr.  Statham. 
Inform  him  of  the  purposes  of  your  wire,  and  he  can  best  judge  of 
the  quality  you  need.    What  we  here  say,  is  wholly  unsolicited 
by  any  one,  and  is  the  free  and  voluntary  utterance  of  an  opin* 
ioD,  produced  by  evidences  enforcing  conviction. 
W^e  refer  to  the  following  schedule,  viz., 

£xPBRiKENTS — Showiiig  relative  resistance  of  No.  18  and  No,  \t 
copper  toirSy  insulated  by  double  covering  of  gutta  percha^  and^  sub* 
merged  in  the  Regent's  QanaL 

Qutta  Percha  Works,  ^th  May,  1854. 
No.   18. — Quage  copper  wire,  covered  with  gutta  percha  to  guage  No.  7. 
2To.    16. — Goage  copper  wire,  coyered  with  gatta  percha  to  guage  No.  4, 
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An  ordinary  single]  needle  instnunent  was  employed— connected  t^ 
earthy  as  ueoal  in  praotiee. 

With  3  pair  platet 29^ SS""  deflection  of  needle 

6    rdo.       50^ 59«  do. 

The  same  instrument  employed,  but  the  needle  slightly  weighted. 

Battoty  of  79  pain  pl»i«i.                   No.  18.             N«.  16. 
1 00  miles 23** 30* 

80    «*     26*« 

70     •*    2Sio 

eS'i"    300 

Battery   f  144  pain  ptaiM.  No.  18.  110.18. 

100  miles 35© 41o 

90    "     37* 


80    **     38^», 

70     *•     40«. 


65    «     410, 


Battenr«fpl«tei-  No.  19.  M^IS. 

100  miles^  72  pr.  plates. •« . • .. . . 23^ B^^ 

100    "        84  W> 

100    «       96  28i«> 

100     "    102         30*.... 


^s^^^^^i^^^^^^i^^^^^^^^^S^t^^^^^^^^^^^ 


AKT.  IT.— FRENCH  NOTICES  W  lOISE^  TELEfiEAPH  IN  1»8. 

PaOOr    OF    THE     BARLT    INTSNTION    OF    MOBSB's     TXLBaBAPH — ^ROtlCSS   Or 

MOBSB'B    INTBNTIOM   BT   THB   PABI8  PBlSfi — THB  TUXGBAPH 

CONSIDEBID   BT    TB£    ACADEMY. 

.  In  looking  over  the  files  of  French  papers,  at  the  date  of  the 
presentaticm  of  Morse* s  Telegraph  to  tne  Academy  of  *  Sciences 
in  Paris,  September,  1888,  we  collected  a  few  of  the  numerous 
notices  of  it,  from  which  our  readers  can  judge  for  themselves 
whether  the  Electro-Magnetic  Telegraph  was  then  conaideTed  an 
inyention  well  knowrij  or  something  entirely  new. 

From  the  Constitutionnel,  Sept.  13,  1838. 

"A  foreign  philosopher,  M.  Morse,  of  New- York,  (who  un- 
happily does  not  speak  the  French  language,  for  we  requested 
of  nim  some  explanations  of  his  beautiful  inyentioh,)  exhibited 
an  Electric  Telegraph.    This  instrument  attracted  the  noticej 


rjlBNOH  NOT«»i  OF  MOmu't  TBLKOKAn  w   1838.         flVT 

and  exeiied  the  cariosilj  of  the  whole  Aoademj.  M.  Ara^o 
explained  its  mechanism,  but  in  a  notanner  too  brief  to  ename 
us  sufficientlj  to  comprehend  it. 

Before  speaking  of  it,  we  would  see  this  telegraph  in  openu 
tion»  We  await  elsewhere  the  fiiture  explanations  whicA  If. 
Anigo  has  promised." 

From  the  Courrier  FrancaU^  Sept  13, 1888. 

ACADBMT   OF   SciBNCXS — SkSSION    OF    10th   SsPTSMBKB. 

''  Even  before  the  opening  of  the  session,  an  intricate  apparatus, 
placed  upon  the  table  of  the  Academy,  attracted  all  eyes.  There 
was  there  seen  a  large  magnet  surrounded  with  electric  con- 
ductors, some  cylinders  of  brass,  upon  which  paper  was  rolled 
up,  and  above  all  a  cord,  much  intertwined,  of  galvanometer 
wire.  It  is  the  electric  telegraph,  established  for  sometime  in 
the  United  States  by  Professor  Morse,  and  which  its  author 
comes  to  submit  for  the  approval  of  the  Academy,  and  of  France. 
Notwithstanding  the  exterior  complication  of  this  instcumeat, 
the  general  plan  of  it  is  veiv  simple.  A  magnet,  Aimished  with 
wires  wound  in  a  helix,  wnich  greatly  increases  its  power;  a 
wire  conductor  of  indefinite  length,  which  receives  and  transmits 
the  current ;  some  points  of  a  pencil  furnished  with  ink,  whicdi 
inscribes  the  dispatch  in  conventional  black  marks,  and  in  which 
change  of  place  forms  an  alphabet ;  such  are  the  principles  which 
lie  at  the  oasis  of  the  electric  telegraph.  It  appears  that  the 
system  of  Professor  Morse  unites  the  qualities  of  economy  and 
certainty.  It  further  offers  this  advantage,  that  it  is  not  abio- 
lutelynecessary  to  have  the  persons  employed  permanently  pi^ 
sent  at  the  place  where  the  news  is  received,  since  the  despatch 
inscribes  itself.  The  strongest  argument  which  presents  itselt 
Ib  favour  of  this  invention  of  Professor  Morse,  is  that  it  has 
already  operated  with  complete  success  in  the  United  Statet| 
through  ten  miles  of  ccmductors,  or  about  four  leagues. 

Aluiough  we  have  seen  the  apparatus  of  Professor  Mone, 
as  well  as  many  plans  of  German  dectric  telegraphs,  we  by  no 
ineans  undertake  to  give  here  a  description  which  would  be 
superfluous  to  those  who  have  examined  these  machines,  axid 
necessarily  unintelligible  to  those  who  have  not  had  this  op- 
portunity. We  learn  elsewhere  that  soon  will  be  seen  in  action, 
in  Paris,  one  of  these  telegraphs^  upoji  a  line  of  some  extent 
But  while  waiting  for  the  realization  of  these  promises,  and  even 
before  the  possibility  of  establishing  long  lines  has  been  well 
established,  the  question  of  priority  is  contested  with  some 
warmth  between  the  two  worlds. 

It  is  by  no  means  easy  to  take  positive  ground  in  this  conteit 
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There  his  been  given  to  us  even  the  first  suggestions  of  some 
philosophers  on  this  subject,  as  if  in  experimental  science  ideal 
machines  were  of  the  least  value.  It  has  been  said  that  Franklin, 
and  our  celebrated  musical  composer  Berton,  had  had  the  idea 
very  strongly  of  electric  correspondence  at  great  distances.  It 
appears  that  in  the  year  1794,  a  German  pnilosopher,  Beiser^ 
gave  a  plan  of  an  electric  telegraph,  by  means  of  the  ordinary 
machine,  a  plan  which  had  been  realized  in  Spain  about  1798, 
by  a  Doctor  Salva. 

It  is  easily  conceived  that  the  invention  of  the  galvanic  bat- 
tery, which  dated  in  1800,  has  given  a  new  aspect  to  all  these 
attempts.  But  ten  years  passed  away  ere  any  one  attempted  to 
take  advantage  of  the  immortal  discovery  of  V  olta.  It  was  not 
till  1811,  that  Soemmerring  proposed  an  electric  telegraph  based 
upon  the  voltaic  current,  by  means  of  thirty  -five  conductois, 
insulated  firom  each  other,  which  were  to  represent  all  the 
letters  and  cyphers  possible.  Its  complication,  even  die  in- 
extricable intricacy  of  this  apparatus  consigned  it  to  the  region 
of  impossibilities. 

Ten  years  later,  that  is  to  say,  about  the  year  1820,  cor 
countryman,  the  philosopher  Ampere,  attempted  to  find  an 
electric  telegraph  jn  the  discoveries  of  Oersted,  as  So^mmening 
had  attempted  to  find  it  in  those  of  Yolta.  Amp^  gave  the 
plan  in  a  few  words,  which  has  been  much  better  carried  oat 
since  his  time,  in  proposing  as  many  magnet  needles  as  theit 
are  letters  of  the  alphabet,  put  in  action  by  conductors,  which 
are  made  successively  to  communicate  with  the  battery  by  the 
touches  of  a  key,  which  is  depressed  at  pleasure. 

Ampere  thus  saw  that  his  process  furnished  the  means  of 
overcoming  all  distances. 

Therefore,  after  the  historical  researches  of  M.  Amyot,  it  most 
be  admitted  that  the  ideas  of  all  those  who  have  occupied  them- 
selves in  England,  in  Germany,  and  even  in  Russia,  in  oon- 
ftructing  the  electric  telegraph,  have  rested  on  the  process  of  M. 
Ampere.  The  instrument  of  Professor  Morse,  wown  to  «, 
oomes  evidently  within  this  category*  But  can  one  award  the 
tide  of  inventor  to  an  idea,  very  happy,  it  is  true,  but  which  the 

*This  is  a  mistakt*.  Ainpcre^s  su^gcKtion  was  the  use  of  the  mafrmtt'c  needU, 
mod  this  indMd  it  (he  baaU  of  all  the  Engibh,  Gennan,  and  even  Human  te^- 
gnph  ■jr*teiiis.  Morse's  suggestion  is  entirely  original  with  him.  It  is  the  ase  of 
the  electro-magnet ;  it  is  a  new  basis  of  an  electric  telegraph,  first  suggested  hy 
him,  and  which  he  has  •uccessfuily  carried  out.  He  is  indebted  to  Ampere  f<)T 
nothing  except  the  fact  that  an  intentily  eurrent  overcomes  oil  disionces.  Thb  i« 
the  fact  discoTcred  by  Ampere,  bat  whieh  bad  been  enoneonsly  given,  aotil  le- 
tently,  to  Professor  Henry. — Editob. 


J 
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iUnstrious  Ampere  has  only  casually  thrown  out  in  bis  first 
memoir  upon  electro-magnetism. 

We  see  then  that  in  truth  there  does  not  yet  exist  the  inven- 
tor of  the  electric  telegraph. 

The  inventor  will  be  the  first  constructor^  (constructeur,)  who 
will  operate  the  machine  upon  a  line  of  considerable  extent 

Under  this  aspect  of  the  matter,  the  palm  might  perhi^  be 
given  to  the  Baron  Schilling,  an  amateur  phOosopher,  who 
constructed  at  St.  Petersbur^h,  in  1882-38,  an  electric  telegraph 
which  operated  in  a  very  satisfactory  manner,  for  a  considerable 
distance,  and  under  the  eyes  of  the  Emperor.  Schilling  died  a 
little  after  his  first  attempts,  and  the  Russian  government  had 
abandoned  an  object  which  ifor  it,  above  all,  is  of  the  greatest  im- 
portance. The  importance  of  sure  electric  tele^p£  is  readily 
comprehended  for  an  empire  which  extends  m  Europe  from 
Finland  to  the  Black  Sea.  "-^ 

After  these  experiments  a  multitude  of  attempts  were  simul- 
taneously made,  at  many  points.  During  the  labors  of  Professor 
Morse  in  the  United  States,  Professor  Wheatstone  disposed  a 
tdegraph  to  wire  with  electric  relays  in  the  vast  cellars  of  the 
University  of  London ;  and  Professor  Steinheil,  of  Munich, 
corresponded  regularly  £rom  his  house  with  the  botanic  garden, 
by  means  of  a  telegraph  with  a  thousand  ingenious  detaib  in  its 
construction.  It  seems  this  last  philosopher  has  followed  out 
the  suggestions  of  the  celebrated  geometrician,  M.  Gauss.  In 
France,  M.  Amyot  appears  to  have  attempted  a  degree  of  sim- 
p^citj  still  superior:  a  single  current,  a  single  needle,  which 
writes  of  itself  on  paper  the  correspondence  which  gives  at  the 
other  extremity  a  simple  wheel  upon  which  a  person  has 
written  it  by  the  aid  of  points  differently  spaced,  as  in  the 
cylinder  organ  of  Barbary ;  such  are  the  oases  of  his  process. 
In  short,  at  Caen,  M.  Professor  Masson  has  lately  announced 
that  he  has  established  with  success  an  electric  telegraph,  opera 
ting  by  means  of  magnetic  needles  at  the  two  extremities,  on  a 
line  of  about  600  yards. 

These  brief  remarks  which  the  telegraph  of  Professor  Morse 
have  suggested  to  us,  will  suffice  to  show  that  the  question  of 
the  electric  telegraph  occupies  at  this  time  the  aticntion  of 
eminent  minds  so  largely,  as  to  lead  us  to  expect  with  confi- 
dence to  see  it  resolved.  As  M.  Arago  has  well  remarked  in 
describing  the  apparatus  of  Professor  Morse,  the  great  difficulty 
lies  ill  the  establishment  and  placing  of  the  conducting  wires. 
Suspension  in  the  air  appears  nearly  impossible,  for  this  mode 
is  liable  to  all  sorts  of  attack  from  malevolence.  On  the  other 
hand,  interring  them  in  the  ground  would  seem  to  present  a 


S40  SBAFPNBft'e  TBLBOftAPH  COMPANION. 

greater  inconvenience,  which  will  arifle  in  case  they  &onId  be- 
come oat  of  order  among  themselves,  or  broken  in  some  part  of 
the  line.  Nothing  can  point  out  the  precise  place  where  the 
evil  exists.  Would  it  be  necessary  to  disinter  the  whole 
telegraphic  line  to  repair  a  single  point?  Neither  has  one 
dream^  at  least  in  the  apparatus  where  the  wires  are  large  and 
insulated,  of  the  dangers  which  present  themselves  from  the 
discharges  of  atmospheric  electricity  upon  a  line  so  eztendei 
For  example,  from  Paris  to  Bordeaux,  one  must  admit,  that 
many  times  in  the  year  there  is  a  storm  more  or  less  in  thedajr 
upon  the  whole  route,  and  can  any  one  tell  what  effict  wiO  be 
produced  at  the  termini,  on  the  appearance  of  Hghtmngatacmie 
of  the  intermediate  points  ?  This  kind  of  de^atch  deserves 
serious  consideration ;  at  least  it  is  a  question  as;  yet  mue- 
solved.  But  however  this  maybe,  the  Academy  appeara  totake 
a  ^eat  interest  in  the  system  of  Professor  Morse.  ITnhirailj, 
this  philosopher  does  not  possess  our  language  stiffleie&t^lo 
describe  himself  his  system,  of  which  he  expects  such  ereatie' 
suits,  and  the  intitxluctioii  of  which  among  us  is  at  uie  same 
time  a  scientific  and  political  event  The  electric  telegraph  lad 
its  splendid  promises,  has  diverted  our  attention  from  other 
Bubjeets  treated  at  this  session,"  &c. 

From  the  "  National^"  Stftember  IZ,  1388. 

AOAOSMT  OF  SCIENCU^  SxiBIOll  CT  10th  SBPTSMBaR,  l8S8L^TlLI0ItfB9.-* 

fiUOOTRIC  TXLSGSAPHt. 

*'  It  is  a  lone  time  since  we  have  spoken  of  electric  tdegrapba. 
Still|  until  to-aay,  the  different  notes  addressed  to  the  Academy 
upon  this  subject,  at  the  same  time  curious  and  imjDortant,ha7e 
indifferently  attracted  the  attention  of  the  phuosophers  of 
France.  But  in  the  session  of  this  day,  M.  An^.  in  pi^ 
senting  a  novel  electric  telegraph  in  the  name  of  M.  Mone  of 
the  United  States,  dwelt  in  a  manner  altogether  peculiar  on  the 
mechanism  of  this  new  svstem,  which  was  operated  in  ^eswee 
of  the  public.  It  will  be  difficult  for  us  to  give  a  very  detf 
idea  of  it  without  the  aid  of  a  diagram.  But  we  can  do  no  less 
than  record  here  some  details  of  itas  possessing  much  interest, 
sinoe  perhaps  in  half  a  century  JB^noe  and  Europe  will  be 
farrowed  (sillonn^)  with  these  new  lines,  which  ar^  for  tbe 
transportation  of  thought,  what  the  most  rapid  railioaas  are  for 

tl&e  transportation  of  merchandize. 

«  «  «  *  t 


system  presents  one  question  for  solution.  Will  it  he 
best  to  suspend  the  conducting  wires  inhe  air,  or  to  put  theoa 
bepeath  the  ground  ?    In  the  air,  we  shall  sooner  see  if  they 
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are  continuous,  but  at  the  same  time,  malevolence  can  cut  them 
more  easily.  Beneath  the  ground,  the  advantages  and  dis- 
advantages will  be  in  an  inverse  ratio.  The  wires  will  be,  it  is 
true,  protected  from  destruction,  but  when  they  shall  have  been 
bfoken,  a  great  number  of  tubes  must  be  broKen  open,  before 
the  place  to  b^  repaired  can  be  found. 

Tne  apparatus  of  M.  Morse  is  of  the  size  of  a  small  writing- 
desk  ;  but  it  would  have  been  not  more  than  half  the  si2se,  if  the 
inventor  had  not  wished  to  prevent  the  accidents  by  journeying, 
and  the  ravages  of  our  amiable  custom  house  officers." 

From  the  ^^Joumcd  des  DehaU^^  September  18,  1838. 
AciJ9£MT  or  Sciences. — Session  or  10th  k  nth  September. 

"  The  electric  telegraph  makes  its  way  by  degrees,  and  we  do 
not  despair  very  soon  to  see  it  take  the  place  of  the  present 
machines  with  arms  upon  our  buildings  with  as  much  advantage 
as  steam  has  taken  the  place  of  the  heavy  horse-power  of  our 
factories.  Professor  Morse  has  submitted  to  the  Academy  a 
complete  system  of  his  invention,  which  has  been  in  operation 
in  the  United  States  through  a  distance  of  many  miles.  The 
substantial  difficulties  which  yet  present  themselves  to  the 
establishment  of  these  admirable  means  of  communication,  as 
quick  as  lightning,  cannot  much  longer  resist  the  genius  and 
skill  of  philosophers." 

In  an  article  published  in  the  Journal  des  Debats  of  Septem- 
ber 25,  1838,  on  the  subject  of  lighting  Paris,  the  author,  M. 
Toumal,  thus  alludes  to  the  exhibition  of  Professor  Morse's 
telegraph  to  the  Academy. 

"  Listen  then ;  an  example  borrowed  from  some  facts  of  an- 
other nature,  will  better  illustrate  my  thought.    Is  it  not  true 
that  when  the  invention  of  telegraphs,  that  marvellous  invention 
which  demonstrates  to  the  most  incredulous  the  possibility  of  a 
European  union,  men  the  most  eminent  believed  in  good  faith 
that  it  was  not  possible  in  the  nature  of  things  to  transmit 
thought  with  greater  promptness,  since  in  the  most  fevorable 
circumstances,  a  half  nour  was  sufficient  to  send  a  despatch 
from  one  end  of  France  to  the  other,  and  a  single  signal  could 
be  sent  from  Paris  to  the  Mediterranean  in  five  minutes  ?  Well, 
at  this  moment,  numerous  experiments,  made  with  electric  tele- 
graphs,  demonstrate  irrevocably,  that  man  can,  by  means  of 
some  copper  plates  and  iron  wire,  send  instantaneously  a  des- 
patch over  all  parts  of  the  European  continent.    These  experi- 
ments have  already  been  realized  on  a  ^eat  scale  at  Munich 
and  at  New- York;   and,  can  it  be  believed?   an  apparatuSj 
very  ingenious,  adapted  to  one  of  the  termini  of  the  telegraph, 
VOL.  II. — NO.  ra.  8 
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completely  dispenaes  with  the  presence  of  the  snpenntendenty 
the  despatches  imprint  themselves  upon  a  strip  of  paper  whiek 
18  wound  on  a  cylindrical  roller.  All  those  persons  who  were 
present  at  the  session  of  the  Academy  of  Sciences  on  the  10th  of 
§eptember|  will  testify  to  the  authenticity  of  this  discoveiy/^ 

We  see  by  the  above  extracts,  what  was  the  state  of  knovr- 
ledge,  and  what  were  the  opinions  of  the  scientific  world,  in 
regard  to  the  telegraph  generally,  and  Morse's  system  m  pa^ 
ticular,  in  the  year  1888. 

It  was  with  them  a  visionary  scheme  unworthy  of  the  atten- 
tion of  the  scientific  minds  of  the  Academy,  until  Morse's  system 
was  exhibited  to  the  Academy,  and  explained  with  peculiar 
force,  and  with  approbation  by  the  celebrated  Arago.  Doubts 
were  still  entertained,  amidst  sanguine  hopes  that  the  electric 
telegraph  would  soon  be  proved  a  practicable  enterprize.  How  was 
it  then  in  France  some  years  later  ?  Eight  years  had  passed,  and 
tiie  doubts  of  its  practicability  were  not  di^elled,  at  least  to  tbe 
satisfaction  of  the  legislative  mind  of  France.  We  give  the 
following  from  the  Paris  correspondent  of  the  National  Intel- 
ligencer, in  the  summer  of  1846 : 

"  Professor  Morse  had  the  goodness  to  send  me  an  accoimt  of 
the  recent  achievements  of  the  electrical  telegraph,  with  a  cony 
of  the  Baltimore  Sun,  containing  the  President's  message  in  tne 
Mexican  war,  as  it  was  magicallv  transmitted  to  that  paper.  I 
sent  the  communication  to  Pouillet,  the  Deputy,  author  of  the 
report  heretofore  mentioned  to  you,  and  he  placed  them  in  the 
hands  of  Aragk),  who  submitted  their  very  interesting  contents 
to  the  Academy  of  Sciences  and  the  Chamber  of  Depuiks,  In  the 
chamber,  on  dae  18th  instant,  when  the  proposed  appropriation 
for  an  electrical  telegraph  from  this  capital  to  the  ISelgian  fron- 
tier came  under  consideration,  Berkyer  opposed  it  on  the 
ground  that  the  experiment  of  the  new  svstem  was  not  complete; 
that  it  would  be  well  to  wait  for  the  full  trial  of  what  was  un- 
dertaken between  Paris  and  Bouen. 

"  Ara^OO  answered.  The,  experiment  is  consummated*  In  the 
United  States  the  matter  is  settled  irresistibly.  I  received,  three 
days  ago,  the  Sun  of  Baltimore,  with  a  letter  of  Mr.  Mobss,  one 
of  the  most  honorable  men  of  his  country,  and  here  is  the 
President's  message  printed  from  the  telegraph  in  two  or  three 
hours  ;  the  message  would  fill  /our  columns  of  the  Moniteur;  it 
could  not  have  been  copied  bj  the  most  rapid  penman  in  a 
shorter  time  than  it  was  transmitted.  The  galvanic  fluid  travels 
seventy  thousand  leagues  per  minute." 
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'*Thk   apfropbiation,  of  kkarly  half  a  million  of 

PBANCS,  WAS  PASSED  with  Only  a  few  dissenting  voices.  The  hiU 
has  been  reported  to  the  Chamber  of  Peers^  with  a  circumstantial  and 
able  reeommendation  from  the  pen  of  Gabriel  Dblssssbt, 
chairman  of  the  Committee  of  Peers." 

It  will  be  thus  perceived  that  the  electric  telegraph  had  not 
been  established  m  France,  in  1846,  while  it  was  in  full  and 
active  oiperation  in  this'  country,  and,  moreover,  that  it  was  the 
result  or  its  success  here  that  oj)erated  to  its  establishment  in 
France.  Morse's  system  is,  at  this  date,  established  throughout 
the  Continent  of  Europe  thousands  of  miles,  and  is  still  in  pro- 
cess of  extension,  and  is  fast  superseding  the  needle  and  signal 
systems*  Even  in  England,  where  the  Morse  telegraph  has 
never  been  practically  tried,  it  is  about  being  introduced.  We 
expect,  in  the  future,  to  discuss  the  relative  modes  of  telegraph- 
ing with  a  consideration  to  financial  economy. 
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AST.  T.— MEBITEBBANEM  ELECTUC  TELEGRAPH, 

UNITING    EUROPK    WITH   ATRICA,  EAST    INDIES    AND    AUSTRAUA,    VIA  FRANCE 
PIEDMONT,  CORSICA,  SARDINIA,  ALGERIA  ANI^  EGYPT. 

JOHN  WATKINS  BRETT,  ESQ.,  GBRANT. 

We  append  the  substance  of  a  circular,  issued  by  the  Inter- 
national Telegraph  Company,  relative  to  the  extension  of  the 
line  across  the  Mediterranean  Sea.  *  The  whole  management  is 
under  the  direction  of  that  wonderful  and  energetic  tele- 
grapher, John  W.  Brett,  Esq.,  who  has  been  the  foremost  man 
of  the  world  in  the  extension  of  submarine  lines  and  the  general 
advancement  of  electric  telegraphs. 

In  the  advancement  and  promotion  of  this  grand  under- 
taking, connecting  Europe  with  Africa,  the  French  government 
has  exhibited  a  degree  of  energy  and  character  not  surpassed 
by  any  other  government.   The  Emperor  of  the  French  has  had 
opportunities  of  witnessing  the  advantages  to  be  derived  from 
the  extension  of  the  electric  telegraph,  and  with  a  spirit  of  en- 
terprise  that  does    honor   to   his   power  and    country,    he 
elevates  the  art  in  every  way  possible,  for  the  general  good  of 
his  people.     Had  the  present  emperor  been  on  the  throne  in 
1838,  Professor  Morse  would  not  have  met  the  sad  fate  he  did 
when  in  France.    After  much  expense  in  exhibiting  his  won- 
derful achievement  in  the  invention  of  the  electric  telegraph, — 
producing  the  first  available  system  known  to  man,  he  procured 
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a  patent  from  the  Fiench  government  One  of  the  conditions 
of  the  patent  was,  a  reqmrement  to  put  his  invention  into  ac- 
tual operation  within  two  years.  After  much  effort,  Professor 
Morse  effected  an  arrangement  to  fulfil  this  provision  of  the  pa- 
tent by  the  aid  of  one  of  the  railwavs. 

The  fitct  becoming  known  to  the  governments  Prof  Morse 
was  served  with  imormation,  prohibiting  the  erection  of 
the  line.  This  order  continued  in  existence  until  after  the  expira- 
tion of  his  patent,  and  was  then  rescinded.  These  are  the  facts 
as  near  as  we  can  give  them.  The  king  of  the  French  ought 
to  have  abdicated  long  before  he  did.  But  he  is  gone  i  It  would 
have  been  better  to  have  informed  Morse  before  he  went 
to  much  expense,  that  his  telegraph  could  not  have  been 
allowed  in  that  country.  We  do  not  refer  to  this  with  a  view 
to  cast  any  unreasonable  reflections  upon  the  memory  of  the 
ex-kins;  out  we  refer  to  it,  to  show  what  difficulties  rrofessor 
Morse  had  to  contend  with  in  the  establishment  of  his  tel^raph, 
and  also  to  illustrate  the  difference  between  the  power  of  France 
in  1888,  and  that  of  1855.  The  former  was  indifferent  to  the 
wants  of  the  age,  and  the  latter  carefully  studies  and  exerts  him- 
self to  advance  his  country  and  promote  the  happiness  of  his 
people. 

We  will  not  say  more  at  present  upon  this  subject,  and  there- 
fore refer  the  reader  to  the  following,  for  further  information 
relative  to  the  extension  of  the  electric  telegraph,  and  the 
liberal  consideration  given  to  it  by  the  French  and  Sardinian 
governments. 

BEPORT  OF  JOHN  W.  BRETT,   GERANT. 

Gentlemen  : — We  shall  assemble  on  the  14th  instant,  to  in- 
augurate the  completion  of  the  first  portion  of  the  submarine 
cable  for  the  great  Mediterranean  ana  Indian  line  of  telegraph, 
and  it  may  be  interesting  to  you,  firsts  to  recapitulate  me  va- 
rious heads  of  the  concessions,  and,  secondly,  to  inform  you  of 
the  state  of  the  works  at  the  present  moment. 

The  concessions  were  confirmed  to  me  by  the  French  and 
Sardinian  governments,  with  the  guarantees  and  privil^es  as 
above,  on  the  Ist  of  June,  1858,  allowing  two  years  for  the  com- 
pletion of  the  works,  and  an  open  communication  for  telegraphic 
correspondence  in  all  languages,  without  restriction. 

IST.T-THB  CONCESSIONS 

Give  to  the  company  the  power  to  construct  any  number  of 
telegraph  lines  (  he  junction  of  the  telegraph  lines  of 


THK   MEDITBftRANBAN  ELBOTRIO  TBLEGRAPH.  245 

Italy,  France,  and  England,  at  Spezzia,)  across  the  Mediterra- 
nean, en  route  to  India,  with  exclusive  privileges  for  fifty  years, 
dating  &om  June,  1855. 

STATE    OF    THE    WORKS. 

The  first  portions  of  .the  submarine  cable  intended  Jto 
unite  Spezzia  with  Corsica,  and  Corsica  with  Sardinia,  is  now 
completed  (110  miles),  allowing  some  20  miles  more  than  the 
actual  distance,  and  it  is  confidently  expected  that  these  two 

fortions  will  be  laid  down  and  in  operation  by  the  middle  of 
uly  next,  by  which  time  the  whole  of  the  land  lines  (about 
800  kilometers)  in  the  islands  of  Corsica  and  Sardinia,  will  be 
ficished. 

About  fifty  miles  of  the  second  portion  (150  miles)  o(  the 
sabmarine  cable  is  aleady  completed,  and  it  is  confidently  ex- 
pected that  this  will  be  also  laid  down  about  the  middle  of  Au- 
gust next,  uniting  the  Island  of  Sardinia  with  the  telegraph  lines 
of  the  French  Government  at  Bone,  in  Algiers,  when  the  pre- 
sent undertaking  of  this  company  will  be  accomplished. 

The  company  are  at  present  under  treaty  with  the  English 
government  for  an  extension  of  the  telegraph  to  Malta ;  but  as 
this  extension  would  be  purely  a  government  line,  it  cannot  be 
undertaken  without  some  similar  support  from  the  British 
government  to  that  already  granted  to  this  company  by  the 
French  and  Sardinian  governments  for  the  extensions  to  Algiers 
and  the  island  of  Sardinia ;  and  they  also  confidently  look  for- 
ward to  a  fair  support  from  the  East  India  Company  to  enable 
them  to  extend  tne  lines  to  Alexandria  and  India. 

It  must  he  borne  in  mind  that,  in  addition  to  the  difficultief 
attending  the  introduction  of  a  system  of  telegraphs — in  coun- 
tries where  all  the  necessary  materials  and  labor  had  to  be  im« 
I)orted — otber  adverse  circumstances  have  occured,  not  the 
east  of  which  have  been  the  enormous  increase  in  the  price  of 
the  materials  and  labor,  and  the  extraordinary  demands  for 
freight  (namely  905.  per  ton,)  owing  to  the  demand  of  vessels 
for  the  government  service.  Notwithstanding  these  disadvan- 
tages, the  works  have  been  carried  on  energetically,  both  in  the 
islands  of  Corsica  and  Sardinia,  aided  by  the  able  superinten- 
dence  of  some  of  the  most  experienced  and  practical  telegraphic 
engineers  in  Europe. 

We  must  be  allowed  to  add,  that  the  thanks  of  the  share- 
holders are  due  to  Mr.  Tupper,  of  the  firm  of  Tupper  and  Carr, 
contractors  for  the  cable,  ac.,  and  to  Mr.  Glass,  of  the  firm  of 
Kuper  and  Co.,  the  manufacturers ;  also  to  Mr.  Statham,  of  the 
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ffutta  percha  oompany,  firom  whom,  as  from  others,  we  feel  in- 
debted for  the  very  able  assistanoe  received  in  forwarding  the 
above  works. 

In  conclusion,  gentlemen,  we  most  express  to  you  the  gratifi- 
cation we  feel  at  the  success  attending  our  operations  as  far  as 
they  have  gone,  and  we  beg  to  assure  you  of  our  constant  and 
unremitting  efforts  to  carry  out  the  undertaking,  so  as  success- 
fully to  insure  the  interests  of  the  shareholders  and  the  ad- 
vantages of  an  European  telegraphic  conmiunication  with  the 
East. 

I  have  the  honor  to  be,  Gentlemen, 

Your  most  obedient  and  humble  servant, 

JOHN  W.  BRETT. 

Since  the  issuing  of  the  above  circular,  we  had  the  pleasure 
of  witnessuig  the  shipping  of  the  110  miles  of  cable  on  the  steam 
ship  Persia,  June  15tn,  1854,  at  Greenwich,  pear  London,  de- 
signed for  the  section  between  Spezzia  and  Corsica.  The 
rigging  of  the  vessel  was  very  beautifdlly  dressed,  with  the 
fla^s  of  nearly  every  nation  upon  the  face  of  the  earth,  and  on 
referring  to  our  notes,  we  find  the  United  States  flag  was  not 
there  I 

We  attended  the  celebration,  through  the  kindness  of  Mr. 
Brett,  and  we  were  much  pleased  to  meet  so  many  gentlemen 
interested  in  the  extension  of  the  electric  telegraph.  The  cable 
was  110  miles,  containing  six  wires.  These  electric  wires  were 
connected,  making  660  miles,  and  through  which  the  needle  in- 
struments were  worked  very  successfully.  During  the  day,  we 
had  only  one  desire,  and  that  was  to  have  there  two  of  the 
Morse  instruments  with  two  expert  operators,  to  convince  the 
assembled  gentlemen,  that  America  was  far  in  advance  of  them 
in  the  art  of  telegraphing. 

The  war  in  Europe  is  unfortunate  for  the  extension  of  the 
telegraph.  It  has  been  a  great  hindrance  to  the  success  of  Mr. 
Brett.  Notwithstanding  ms  promptness  in  making  his  cables, 
he  cannot  get  vessels  to  lay  them  down*  How  cheering  will  be 
the  daum  of  peace. 
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ART.  TI.— THE  WOtlD  GIBDLE  TELEGRAPH. 

FRiCTICABTLITT    OF  ▲     TELEGRAPH  AROUND  THE  WORLD  CONBIDERED^-O'HB 
EOVTE  OITEIf — THB  COUNTBT  PEOPLE  AKD  CLIMATE. 

TAL.    P.    SH^FFNEK,    PROJECTOR. 

An  electric  telegraph  line  or  lines  surrounding  the  globe,  is 
now  an  enterprise  of  serious  consideration,  and,  in  our  opinion, 
will,  at  an  eariy  day,  be  realized.  When  we  say,  that  it  is 
under  serious  consideration,  we  wish  to  be  distinctly  under- 
stood, that  active  arrangements  are  now  being  made  to  consum- 
mate that  grand  and  stupendous  undertaking.  When  we  say 
that  it  will,  at  an  early  day,  be  realized,  we  desire  to  be  under- 
stood as  saying  that,  within  a  few  years,  probably  not  exceed- 
ing ten  revolutions  of  the  earth  around  the  sun,  we  will  see 
the  earth  girdled  with  an  unbroken  chain  of  electric  flashes, 
controllable  by  man,  and  diffusing  light  and  knowledge — culti- 
vating, peace  and  good- will  to  the  nations  of  the  globe.  It  may 
be  deemed  by  some  gentlemen  as  visionary — as  a  scheme  for  a 
few  days'  talk^  or  the  wild  and  rattling  fancy  of  an  ill-arranged 
brain.  The  impossibilities,  doubtless,  arise  in  the  minds  of 
some,  towering  over  the  reach  of  human  ingenuity.  Natural 
formations  of  the  earth's  surface  are  supposed  to  contain  for- 
midable barriers,  and  even  too  much  so  to  be  overcome.  Scien- 
tific  difficulties  are  supposed  to  exist,  preventing  the  consumma- 
tion of  the  undertaking.  No  one  doubts  for  a  moment  the  ad- 
vantages to  be  derived  from  the  telegraph,  if  constructed  to 
connect  the  continents  across  the  Auantic.  No  one  doubts 
the  benefits  to  the  world  that  would  flow  from  the  con- 
struction of  a  telegraph,  connecting  the  two  hemispheres  by 
lines,  as  proposed  in  the  plan  of  the  world's  girdle  telegraph.  We 
do  not  deem  it  necessary  to  discuss  the  financial  arrangement 
necessary  to  execute  this  great  and  magnificent  undertaking. 
That  must  be  a  question  resting  upon  a  distinct  basis.  The  ad- 
vantages to  the  people  of  the  earth  are,  of  course,  admitted  by 
every  person  ;  and,  therefore,  any  discussion  upon  that  point  we 
deem  superfluous  at  the  present  time. 

We  propose  to  notice  the  two  and  only  remaining  difficulties, 
namely — the  scientific  and  natural  difficulties  necessary  to  be  over 
come  m  the  coastruotion  of  a  telegraph  around  the  world ;  and, 
first,  the 

SoiBNTiFio  QuBariONS. — ^It  has  been  demonstrated,  by  seve- 
ral years'  practical  ex{>eriments,  that  a  galvanic  current  can  be 
sent   on  circuits  varying  in  length  from  100  to  1000  mileSi 


348  BHAVFNSR'b  TSLSatAFH  COMPANIOir. 

on  oyerground  lines,  and  from  one  to  six  hundred,  and,  p^- 
haps,  a  thousand  miles,  on  suoterranean  or  submarine  lines.  We 
can  safely  calculate  on  the  successful  workins  of  a  line  six  hun- 
dred miles,  as  a  fact;  and,  therefore,  we  need  not  base  a  single 
argument  upon  a  supposed  theory,  but  wholly  depend  upon  prac- 
tical and  unquestionably  demonstrated  history,  m  telegraphy. 

If  there  should  be  formidable  difficulties  preventing  the 
working  of  a  line  on  a  longer  range  than  six  hundred  miles^  we 
will  have  the  chances  of  the  efforts  of  science  to  overcome  that 
difficultv,  and  its  after  realization.  We  have  the  knowledge  of 
the  working  of  a  line  six  hundred  miles ;  and,  of  course,  nothing 
can  dispel  that  practical  law.  As  we  can  work  successfully  the 
distance  mentioned,  there  is  nothing  to  {)revent  the  workiDg  of 
a  line  around  the  globe  by  the  combining  of  circuits.  The 
operator  in  London,  St  Petersburg,  or  other  cities,  can  work 
his  circuit,  and  that  will  open  and  cuose  his  next,  and  that  will 
repeat  the  same  to  the  next ;  and,  in  this  manner,  circuits  can 
be  contrived  to  communicate,  at  will,  any  desired  distance.  In 
business  messages,  generally,  the  circuits  can  be  worked  sepa- 
rately, and  dispatches  can  \)e  repeated  fix)m  point  to  point,  as 
circumstances  of  economy  may  dictate.  These  are  views  not 
original  now,  but  actually  the  daily  operation  of  every  lel^raph 
line  on  the  face  of  the  earth.  Why  cannot  the  same  practice 
be  applied  to  a  world  girdle  telegraph  ? 

W  ith  the  existence  of  these  facts,  well  known  to  the  scientific 
telegrapher,  being  the  daily  practice  of  nearly  all  telegraph 
lines,  we  do  not  see  that,  so  far  as  the  question  of  science  per- 
tains, there  can  be  any  doubt  whether  a  line  around  the  world  can 
be  successfully  worked,  for  all  purposes  of  trade  between  the 
people  of  all  nations. 

Natural  Obstructions  require  more  consideration  than 
we  have  deemed  proper  to  give  the  former  proposition.  We 
think  it  is  eminently  feasible,  and,  when  attempted  to  be  exe- 
outed,  must  certainly  be  crowned  with  success.  We  are  not 
sanguine  upon  the  point,  without  being  sustained,  as  we  think, 
by  evidence  beyond  question.  We  have  devoted  much  energy 
and  attention  to  the  subject ;  we  have  carefully  studied  the  na- 
tural and  artificial  difficulties  in  the  way  of  its  execution ;  the 
climate  and  the  population  of  the  countries  through  which  the 
line  must  pass,  nave  not  escaped  the  calm  reflection  of  the 
most  earnest  solicitude.  The  practicability  of  the  enterprise 
may,  perhaps,  be  better  considered  under  the  following  questiona, 
namely : — topography  of  the  country,  the  climate,  and  the  cha- 
racter of  the  population.    These  we  will  consider  briefly. 
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We  place  the  eastern  coast  of  America  as  a  starting  point. 
The  section  connecting  America  with  Europe,  we  believe,  is  a 
solved  problem.  The  ocean  section  will  be  found,  discussed  in 
the  present  number,  under  the  head  of  the  Transatlantic  Tele- 
graph ;  and  we  would  refer  to  that  article  for  further  particu* 
lars  as  to  what  appertains  to  the  section  connecting  the  eastern 
and  western  hemispheres  across  the  Atlantic  Ocean. 

It  is  not  material,  as  to  location,  where  the  cable  lands  in 
Europe,  whether  in  Ireland  or  on  the  western  coast  of  Norway. 
If  in  Ireland,  there  is  a  telegraph  the  entire  distance  to  St 
Petersburg,  through  England,  Belgium  and  Prussia.    If  the  ca- 
ble  lands  on  the  west  coast  of  ISl  orway,  then  the  line  can  be 
constructed  to  Stockholm,  and  from  that  city  to  the  AUand 
Islands,  and  from  thence  along  the  coast  of  the  Gulf  of  Finland 
to  the  city  of  St.  Petersburg.    We  know  very  well  that  in  Pin- 
land,  north  of  the  City  of  St.  Petersburg,  as  far  as  the  line  will 
extend,  the  people  are  healthy,  and  cultivate  their  lands,  as  in 
other  populous  countries.      The  latitude  is  61^  north.    Thus 
far,  then,  we  have  a  country  inhabited  by  people,  and  there  can 
be  no  hindrance  to  the  successful  working  of  a  telegraph.  Th« 
face  of  the  country  is  level,  and  well  adapted  to  the  easy  con- 
struction of  a  line.    From  St.  Petersburgh  to  Moscow  the  coun- 
try is  level,  and  government  lines  already  exist.    The  line  is 
composed  of  two  wires,  and  runs  with  the  railroad.    From  Mos- 
cow we  propose  to  run  to  Vladimir,  and  to  Nijhni  Novgorod,  on 
the  Volga,  a  city  of  much  importance  in  Russia.      This  is  lati 
tude  66®  north. 

NijHNT  Novgorod. — This  is  a  large  and  very  important  city, 
containing  about  20,000  inhabitants,  and  in  the  summer  months, 
during  the  fair,  the  population  proximates  800,000.  To  this 
city  traders  from  Europe  and  Asia  assemble,  and,  in  fact,  people 
from  all  sections  of  the  world  are  here  to  be  seen  engaged  in 
merchandize.  The  city  is  well  built,  and  contains  a  fortress 
and  many  public  buildings.  It  is  on  the  great  highway  to  Asia, 
and  is  the  centre  of  mercantile  trade  for  a  large  section  of  the 
globe.  We  give  a  description  of  one  of  these  fairs  from  an  eye 
observer. 

"  The  celebrated  fair  which  is  now  held  at  Nijhni  Novgorod, 
dates  its  proper  institution  from  the  year  1648,  at  which  epoch 
it  was  established  at  Makarief,  about  fifty  miles  lower  down  the 
Volga  tfian  the  site  upon  which  it  is  at  present  held.    In  the 

^ear  I8I69  however,  upon  the  occasion  of  the  destruction  of  its 
uildings  by  fire,  it  was  removed  to  its  present  site,  where  it  is 
less  exposed  to  the  annual  inundations  of  the  great  river,  which 
had  continually  threatened  its  destruction  while  it  was  held  at 
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Makarief.  Since  this  time,  the  enoeuragement  of  the  govern- 
ment,  and  its  admirable  position  in  the  yerjr  centre  of  the  vast 
inland  navigation  of  the  empire,  have  raisea  it  to  be,  probably, 
the  greatest  place  of  exchange  of  merchandize  actuaUj  ezhib< 
ited  upon  the  face  of  the  globe. 

Bat  before  we  mingle  with  the  busy  throngs  at  this  gieat  ga- 
thering of  the  commercial  world,  it  will  be  as  well  to  make  a 
few  concise  remarks  concerning  the  races  which  compose  the 
Bussian  people. 

The  Bossian  empire  is  inhabited  by  a  number  of  nations  and 
tribes  of  different  origin  and  language,  and  of  various  degrees 
of  civilization,  from  that  of  the  refinement  attained  by  a  portion 
of  the  Slavonic  race,  differing  in  nothing  from  that  of  the  most 
advanced  people  of  Europe,  down  to  the  condition  of  the  half 
wild  man  still  roaming  over  the  Siberian  deserts,  and  sobsiBUng 
by  the  use  of  the  bow  and  arrow.    Nevertheless,  all  the  sem- 
ingly  distinct  races,  which  we  find  settled,  or  following  still 
their  pastoral  or  nomadic  lives,  between  the  Ural  Mountains  and 
the  western  districts  of  the  empire,  appear  to  derive  their  origin 
from  two  sources — ^from  the  great  Caucasian  fioimily,  and  firom 
the  Mongolian  tribes.    From  causes,  however,  the  details  of 
which  belong  to  the  history  of  barbarian  conquests,  to  that  of 
constrained  and  voluntary  emigration,  and  to  the  effects  of  man- 
ners, morals  and  customs,  upon  the  increase  and  decrease  of 
numbers  among  particular  races,  the  proportion  of  the  popula- 
tion of  Mongol  origin,  which  was  once  considerable,  is  not  now 
supposed  to  exceed  a  hundredth  part  of  that  of  the  entire  em- 
pire. 

The  portion  of  the  population  belonging  to  the  Caucasian  fa- 
mily, inhabiting  Bussia  Proper,  has  been  divided,  and,  prob- 
Jji  v^rj  j^tly,  ittto  three  branches,  the  Sclavonic,  the  Thuleor 
Finn,  and  the  Tatar.     And  it  is,  with  tolerable  exaotness,  asoer- 
talned,  that  the  first  of  these,  the  Sclavonic,  compose  about  nine- 
tenths  of  the  whole  of  the  population  of    Caucasian  origin  in 
the  empire.    The  people  of  this  race  are,  however,  subdivided 
into  Bussians,  properly  so  called,  Lithuanians,  Poles,  Lettes, 
Wallachians,  and  Servians,  the  Bussians  of  all  these  being  so 
greatly  predominant  as  to  compose  about  two-thirds  of  the 
population  of  the  empire,  or  amounting  to  about  forty  millions 
of  souls.     Those,  indeed,  of  this  branch  of  the  grand  Caucaaan 
fiunily  may  be  considered  to  compose  the  more  solid  portion 
of  the  entire  population. 

In  a  word,  the  true  Bussian  nationalit  /  is  formed,  like  our 
own,  from  the  amalmmation  of  a  variety  of  races,  of  which  one 
chiefly  stamps  the  coaracter  and  shadows  the  destiny.    Just  in 
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the  same  manner  that  all  the  races  that  successively  settled  in 
America,  have  mingled  the  elements  of  their  character  only  to 
modify  that  of  the  Saxon ;  it  is  evident,  that  all  the  blood  of  all 
the  races  that  have  settled  in  this  empire,  will  finally  be 
confounded  with,  and  only  modifyr  that  of  the  predominant 
branch  of  the  Sclavonic  race  of  the  grand  Caucasian  &mily 
which  has  given  its  name  to  the  country  and  its  inhabitants." 

From  Nijhni  Novgorod,    we  propose  to  run    the  line  to 
Ejizan,  passing  over  a  fine  country,  and  well  cultivated,  pro- 
ducing  wheat,  flax,  hay,  and  other  commodities.    From  Kazan 
the  route  extends  over  a  country  somewhat  more  undulating, 
until   we  arrive  at  Moukikaksinskaia,  and    then  continuing 
through  a  country  not  quite  so  thickly  settled  until  we  come 
near  Klanovskaia.     The  hills  are  few  and  very  moderate  in' 
size.     The  woods  are  mostlv  the  tall  pine,  and,  to  a  considerable 
extent  along  the  road,  the  oirch  is  planted  as  ornaments,  and  in 
fact  the  whole  country  is  beautiful  and  unequalled  in  its  extent  of 
scenery,  pertaining  to  productive  effects.  It  is  not  characterized 
with  stupendous  mountains,  dashing  streams  over  cataracts  and 
of  romantic  vales;  but,  the  rich  waving  fields  of  wheat,  barley, 
flax,  and  the  various  products  of  the  empire,  can  be  seen  for 
many  miles  in  extent  as  one  common  plain.    Grossing  the  river 
Ochausk,  the  largest  of  all  the  rivers  rising  in  the  I^al  Moun- 
tains, we  soon  arrive  at  the 

City  op  Perm. — A  very  fine  place  of  modern  architecture. 
The  result  of  the  richest  mines  of  the  world  has  done  much  for 
this  country.  The  roads  are  most  substantially  and  beautifully 
constructed  We  have  no  such  roads  in  America.  We  have' 
boasted  of  our  national  paved  highway  across  the  mountains, 
as  one  of  the  best  in  the  world ;  bat  our  national  road  cannot 
be  compared  to  the  Russian  roads.  A  comparison  between  an 
ordinary  stream,  and  the  great  father  of  waters,  the  Mississippi 
river,  would  be  as  proper. 

The  city  of  Perm  contains  about  6,000  inhabitants;  who  are 
mostly  engaged  in  the  smelting  of  iron,  copper,  and  other 
mineral  productions  of  the  country.  It  is  a  commercial  city, 
and  ranks  as  one  of  great  importance.  Prom  Perm  we  propose 
to  extend  this  line  to  the  Ural  Mountains,  passing  many  vil- 
lages. Part  of  the  route  will  pass  over  immense  and  solid  fields 
of  alabaster.  The  undulating  hills  are  of  a  more  variegated 
form,  abounding  in  the  fir  tree  and  the  cranberry,  equallinff  the 
richest  of  the  Newfoundland  or  American  berries.  We  have 
omitted  to  speak  about  the  large  fitctories  to  be  found  in  this 
country,  one  particularly,  which  has  been  the  property  of  the 
Countess  of  Strogonoff,  who,  we  have  been  informed,  has  held 
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no  less  than  80,000  serfs.  Vessels  of  various  sizes  are  con- 
structed on  the  streams,  and  being  loaded  with  iron,  copper,  and 
products  of  diiterent  kinds,  find  their  way  to  all  parts  of  the 
world. 

The  Ural  Mountains. — ^The  ascent  to  the  Ural  Monnt- 
ains  is  yerv  gradual.  The  highest  peak  is  about  6,400  feet, 
the  passes  K)r  the  roads  are  about  2,100  feet  above  the  level  of 
the  sea,  and  so  gradual,  that  a  railway  can  be  easily  constructed 
across  the  range  of  mountains  in  many  places,  with  much  less 
expense  than  has  been  incurred  in  crossing  many  of  our  ordi- 
nary ranges  of  hills.  The  pine,  fir,  larch,  and  silver-birch,  are 
the  common  forest  trees  abounding  on  the  mountains.  The 
cedar  is  often  found,  and  also  the  oak,  in  the  direction  of  the 
route  we  propose  for  the  telegraph,  being  about  56  degrees 
north  latitude. 

The  Ural  Mountains  have  a  range  of  about  twelve  hundred 
miles,  running  from  the  Arctic  Ocean  to  the  Caspian  Sea. 
They  have  great  inequality  of  breadth,  sometimes  reaching 
seventy- five  miles,  and  at  other  parts  five  to  seven  miles. 
Where  thejr  are  broad,  they  abound  in  lakes,  marshes  and 
mineral  spnngs.  Thus  far,  there  are  no  disadvantages  to  over- 
come, in  the  extension  of  either  a  telegraph  line  or  a  rail-road, 
at  a  less  expense  than  over  an  equal  extent  of  territory  in  the 
most  favoured  part  of  the  United  States. 

Leaving  the  Ural  Mountains,  we  proceed  to  Schadrinsk, 
Yalontorovsk,  Ishim,  Orlova,  Tiokalinsk,  Krasnoyarskaia,  and 
to  Omsk. 

From  the  Ural  Mountains  to  the  city  of  Omsk,  a  distance  of 
about  five  hundred  miles,  the  country  is  much  the  same 
as  Bussia  in  Europe  has  been  represented.  The  descent  is  very 
gradual,  and  the  plains  large,  proximating  much  in  appearance 
the  American  prairies,  being  occasionally  skirted  witn  wood- 
lands. The  roads,  as  throughout  Bussia  in  Europe,  are  well 
marked  out  by  large  guide-posts,  painted  white  ana  black,  and 

S 'anted  about  every  two-tnirds  of  a  mile,  so  that  in  winter, 
ere  is  no  probability  of  getting  lost  Cultivation,  throughout 
Bussia  in  Asia,  is  not  so  extensive  as  in  Europe,  but  there  is 
much  of  the  country  under  a  high  state  of  improvement.  Al- 
though the  country  is  in  the  same  parallel  of  latitude  as  Moscow, 
the  snow  lies  upon  the  ground,  and  the  earth  remains  frozen  for 
some  five  to  six  months  in  the  year ;  and,  as  a  writer  says — 

"  Yet  is  this  disadvantage  in  climate  in  a  wonderful  degree 
compensated,  and  its  effects  modified,  by  the  earth's  extreme 
fertility.  The  soil  is  here  composed  of  a  fine  black  mould,  and 
very  probably,  as  subsequent  observation  of  similar  soils,  the 
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origin  of  whicli  could  not  be  qnestioned,  has  induced  me  to 
tUnk,  of  decomposed  volcanic  matter.  Such,  indeed,  are  the 
fertihzing  qualities  of  this  soil  and  their  durability,  that  the 
composts,  or  the  use  in  any  way  of  stable  or  any  other  manure^ 
is  here  unknown,  althougn  rye,  barley,  and  oats,  are  cultivated 
in  more  than  sufficient  quantities  for  the  consumption  of  the 
inhabitants.  In  the  meantime,  the  surface  of  the  ground  is 
covered  with  a  wild,  coarse,  long  grass,  which  affords  ample 
provision  for  herds  of  cattle  dunng  the  year.  In  the  summer 
they  graze  upon  it  at  large,  and  fatten ;  and  during  the  winter^ 
they  subsist  upon  the  fallen  grass  of  the  past  summer,  which  they 
rake  from  beneath  the  snow,  where  it  lies  withered  in  great 
abundance  throughout  the  plains.^' 

A  writer  on  Siberia  thus  speaks  of  a  night's  dream  and  a 
day's  observation,  which  leads  the  mind  to  contemplate  the 
vastness  of  the  Asian  plains  of  Russia,  and  to  the  American  it 
will  forcibly  remind  him  of  the  immense  plains  of  the  Far  West 
of  his  own  country. 

"  During  the  proper  hours  of  the  night,  I  seemed,  as  I  slept,  to 
float  upon  another  Irtysch,  whose  silent  banks  and  pine  forests 
appeared  converted  into  the  seats  of  music  and  song,  which  re- 
sounded through  such  groves  as  might  be  formed  by  the  olive 
and  the  svcamore,  and  the  palm  and  the  pomegranate,  and 
wanted  only  exemption  from  the  change,  that  we  cannot  but 
remember  must  come,  to  equal  one  of  those  blissful  regions 
which  poets  write  of,  but  which  travellers  never  find.  Gradually, 
however,  the  soft  and  harmonious  sounds  that  had  prevailed, 
grew  confused  and  harsh,  and  the  fresh  groves  became  so  fall 
of  light,  that  the  eye  could  not  without  pain  regard  them,  until, 
with  the  effort  to  recover  the  placid  state  of  body  and  mind 
which  the  light  seemed  to  have  disturbed,  I  awoke. 

Upon  now  opening  my  eyes,  I  found  a  scene  before  them, 
which,  with  the  recollection  of  the  state  of  the  light  before  we 
fell  asleep,  confirmed  the  causes  both  of  the  agreeable  and  clear 
visions  of  the  early  portion  of  the  night,  and  of  the  indistinct 
and  confused  scenes  which  succeeded  them.  The  dim  light  of 
the  moon  and  stars,  which  had  shone  through  the  first  hours  of 
our  slumber,  had  passed  away,  and  the  full  glare  of  day,  as  our 
&ces  were  turned  towards  the  east,  was  directly  before  us. 

This  morning  was  also  among  the  more  remarkable  of  those 
of  our  Journey,  on  account  of  the  magnificence  of  the  spectacle 
which  it  presented  to  us.  There  was  not  a  tree  nor  a  snrab  to 
be  seen  above  the  wastes  of  grass  that  appeared  on  all  sides 
around,  to  make  the  least  break  in  the  uniformity  of  the  plain. 
A  hoar-frost  covered  the  whole  surface  of  the  ground ;  and  al- 
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though  the  san,  when  we  opeped  our  eyes,  had  not  yet  appealed 
above  the  horizon,  the  sparkling  element,  which  sat  upon  every 
blade  of  grass,  reflected  the  rays  of  the  beautiful  Aurora  from 
the  silvery  bed  of  the  wide  plain.  But  as  the  sun  approached 
the  horizon,  the  face  of  the  grassy  steppe  yet  increased  in  splen- 
dour, and  the  scene  in  interest  As  we  cast  our  eyes  around, 
without  encountering  a  single  object  to  obstruct  the  vision,  iX 
seemed  as  if  we  were  gliding  across  an  illuminated  crystal  plain. 
But  as  the  bright  orb  began  to  appear  above  the  line  of  the 
horizon,  the  chaste  silvery  scene  gradually  changed  into  golden 
hues,  until  the  full  reflection  of  his  beams  presented  us  with  a 
spectacle  too  bright  to  behold. 

Long  after  the  bright  orb  ''had  ta'en  his  last  leave  of  the 
weeping  mom,"  and  the  spangled  carpet  of  the  plain  had  dis- 
appeared, and  the  ground  recovered  its  wonted  green,  the  same 
unbroken  horizon  appeared  around.  The  first  object  that  we 
saw  above  the  level  of  the. plain,  looked  like  a  distant  vesad, 
wending  her  way  across  the  waste  of  waters  within  Neptune's 
domain.  It  was  a  single  tree,  that  braved  the  solitude  of  the 
steppe,  and,  bent  by  the  winter  tempests,  appeared  to  the  eye  of 
the  travellers  like  a  ship  under  canvass  in  a  stiff  gale.     *    *    * 

There  was  nothing  in  the  prospect  around,  that  varied  fiom 
that  which  constantly  presented  itself  to  us  at  the  same  hour. 
Nothing  was  to  be  seen  but  the  silvery  plain,  and  the  red,  grey, 
and  blue  of  the  different  quarters  of  the  heavens,  all  blendii^ 
their  colours  insensibly  with  one  another,  without  a  cloud  or 
fleeting  rack  to  break  the  han^ony  of  the  view,  or  a  breath  of 
air  to  disturb  the  silence  that  reigned.  A  mariner  would  have 
been  reminded  of  the  scene  which  the  ocean  sometimes  displays^ 
when  not  the  smallest  ripple  appears  upon  the  surface  of  the 
water  to  arrest  the  reflection  of  tne  sun's  orilliant  rays,  and  not 
a  cloud  is  seen  in  the  sky.  It  reminded  me  of  a  calm  I  onoe 
experienced  within  the  tropics,  when  all  on  board  our  bark 
watched  anxiously  for  days  for  the  first  ''  cat's  paw,"  to  give  us 
hopes  of  a  breeze. 

In  both  these  positions,  almost  equally,  the  isolation  to  which 
we  are  exposed  seems  to  leave  the  mmd  free  to  contemplate 
calmly  the  two  greatest  wonders  that  the  creation  displays,  with 
more  advantage  than  when  we  are  surrounded  by  many  objects 
that  distract  our  thoughts  or  engage  our  attention — ^the  great 
globe  upon  which  we  tread,  and  the  far  greater  by  which  it  is 
enlightened  and  fertilized.  As  we  walk  over  the  plain,  or  as 
we  float  upon  the  ocean,  when  no  object  breaks  the  evenness  of 
the  curve  line  of  the  horizon,  the  magnitude,  the  form,  and  the 
solidity  of  the  globe  which  we  inhabit^  by  the  less  £uiiiliar  aspect 
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ia  whioh  th^  are  now  sees,  than  that  in  which  we  are  ac- 
customed to  behold  them,  doubly  impress  iis  with  their  reality. 
Nay,  often  when  the  san  is  rising  or  setting,  whether  the  horizon 
which  he  is  approaching  or  leaving  be  formed  by  the  ocean  or 
the  plain,  if  we  will  forget  for  a  moment  the  ideas  we  attach  to 
oxu*  &miliar  expression  of  the  rising  and  setting  sun,  and  thii^ 
only  of  our  true  relation  to  the  bright  orb,  and  of  our  rotatoiy 
motion,  now  bringing  and  now  closing  the  day,  we  shall  seem 
to  observe  more  plainly  the  real  character  of  our  movement, 
and  almost  perceive  the  onward  motion  of  the  waters  upon 
which  we  float,  or  of  the  firm  ground  upon  which  we  tread. 

With  such  scenes  as  these  before  our  eyes,  the  coldest  must 
feel  what  the  poet  alone  can  express.  But  nothing,  perhaps, 
in  a  similiar  position,  is  more  striking  than  the  contrast  we  aze 
insensibly  led  to  draw,  between  the  durability  of  the  grander 
objects  of  nature  before  our  eyes,  and  the  limited  existence  of 
the  sentient  being  that  is  permitted  to  contemplate  them. 

Later  in  the  day,  we  passed  through  a  country  abounding  in 
morass  land,  and  producing  coarse  high  grass  m  greater  quan- 
tities than  usual.  In  several  places  we  saw  large  herds  of  cattle 
and  flocks  of  fat-tailed  sheep,  under  the  watch  of  Kirgeeze  shep- 
herds. The  villages  were,  however,  from  twenty  to  five  and 
twenty  versts  apart,  and  the  way  was  unrelieved  by  any 
variety  in  the  scene,  and  more  wearisome  than  ordinary.'' 

The  route  for  the  proposed  telegraph  wiU  pass  through 
Kainsk,  Kolivan,  Tomsk,  Ashinsk,  Krasnoyarsk,  Kansk,  Po- 
lavinotchezemhosskayah,  Nij  Oudinsk,  lamsk  to  Irkoutsk; 
latitude  51^°  north.  The  city  of  Irkoutsk  is  about  two  thou- 
sand five  hundred  miles  firom  St.  Fetersburgh,  and  about  nine 
degrees  south  of  that  city ;  and  the  reader  will  please  to  remem- 
ber, tliat  we  have  kept  south  of  north  parallel  60^  since  leaving 
St.  Petersburg.  The  country  is  much  the  same  fi-om  the  Ur«3 
Mountains  to  Irkoutsk ;  a  hundred  villages  are  passed,  and  cul- 
tivated fields  are  generally  to  be  seen  throughout  the  route,  ex- 
cept occasionally  in  the  more  extended  plains.  Some  of  the  vil- 
lages axe  well  constructed. 

City  of  Tomsk,  having  a  population  o^  at  leasts  10,000, 
ranks  as  a  place  of  importance,  and  is  rapidly  growing. 

"  The  departmental  town  of  Tomsk  is  the  capital  of  the  dis- 
trict of  the  same  name,  in  the  great  western  government  of  Si- 
beria*. It  is  situated  upon  the  ri^ht  bank  of  the  River  Tom, 
which  is  one  of  the  numerous  tnbutaries  of  the  Ob,  and  at 
about  twenty  or  twenty-five  versts  fix)m  the  point  of  juncti<Mi 
of  the  tributary  with  the  main  stream  of  the  grand  river.    It 
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lies  in  the  direct  line  between  the  Ural  Mountains  and  the  cap* 
tal  of  Eastern  Siberia — fiom  each  of  which  points  it  is  about 
equally  distant,  and  in  the  vicinity  of  some  of  the  more  produc- 
tive mineral  districts  of  the  country.  It  is  the  residence  of  the 
governor  of  the  department  of  which  it  is  the  capital,  who  is 
usually  an  officer  of  engineers,  and  superintends,  in  an  espedid 
manner,  all  the  mining  operations  of  the  imperial  government 
within  the  district. 

Favored  by  these  advantages,  Tomsk  has  become,  in  point  of 
wealth  and  population,  superior  to  all  the  towns  in  Siberia, 
except  the  capital  of  the  grand  eastern  government  Its  popola* 
tion  IS  about  10,000 ;  and  its  wealth  is  probablj^  greater  than 
that  of  any  town  of  an  equal  number  of  inhabitants  in  Bus- 
aia  Proper. 

The  town  is  built  partly  upon  two  hills,  separated  by  a  nar- 
row vale,  and  partly  upon  low  and  even  ground,  and  is  divided 
into  nearly  two  equal  parts  by  a  torrent  which  runs  down  the 
vale,  and  continues  its  course  through  the  town  along  the 
bottom  of  a  deep  fissure  in  the  ground,  until  it  fidls  into  the 
Tom.  *  •  *  .         *  *  * 

In  several  shops  of  a  superior  class,  were  exposed  the  more 
valuable  articles  of  merchandiise,  such  as  cloths,  furs,  cotton 
and  linen  goods,  among  which  we  found  in  one  that  we  en- 
tered, which  was  kept  by  a  Tatar  merchant,  articles  of  English, 
French,  and  German  manufacture,  as  well  as  others  of  the 
coarser  description  of  Russian  goods.  The  prices,  however,  of 
every  thing  were  from  three  to  four  times  higher  than  we  usu- 
ally pay  for  the  same  articles  in  the  west  of  Europe.  Some 
were  even  valued  as  much  as  six  times  higher  than  the  prices 
of  London  and  Paris. 

At  the  distance  of  a  few  hundred  yards  further,  contuiaing 
the  same  street,  we  mounted  the  hill  upon  which  stands  the 
portion  of  the  upper  town,  which  is  upon  this  side  the  ravine 
or  fissure  above  mentioned.  This  brought  us  to  the  quarter 
occupied  by  the  more  wealthy  portion  of  the  inhabitants.  The 
houses  here  also  stand  apart  from  one  another.  Some  are  of  brick, 
and  several  are  built  after  the  model  of  those  which  are  placed 
in  the  open  parts  of  Moscow,  and  were  painted  with  as  much 
taste  as  is  commonly  displayed  in  the  exterior  decoration  of 
houses  in  the  towns  in  Russia  Some  have  walls  painted  straw* 
color,  or^  faint  yellow,  and  others  a  pure  white,  and  all  have 
green  roofs.  They  have  all,  also,  their  ends  fronting  the  street, 
and  their  doors  at  the  side  in  a  spacious  court,  and  several  ha^ve 
gardens  behind  them.  »  «  *  # 

The  inhabitants  of  Tomsk  may  be  divided  into  three  orders^ 


in  6Yerj  one  of  which  are  foiand  two  or  moTe  dasses.  But 
that  we  may,  in  this  account  of  the  toi^,  properly  distiiigQisk 
the  YolaQtary  colonist  of  every  grade  from  the  constrained 
inhabitants  of  a  penal  colony,  who  are  not,  in  a  civil  sense, 
a  psurt  of  tiie  population,  we  shall  have  to  regard  the  eziljBB 
of  all  orders  ana  grades  apart^  though  we  shall  find  them 
mingled  with  all  dfasses  of  the  free  population,  uaAex  regu* 
lations  which  properly  distinguish  the  political  fi'om  the  crimi- 
inal  exiles,  and  also  the  degrees  of  crime  which  the  latter  were 
sent  into  Siberia  to  expiate. 

The  first,  then,  of  the  three  orders  into  whidt  we  musi 
divide  the  population,  may  be  considered  to  comprise  all  the 
cavil  and  military  authorities,  firom  the  governor  down  to  the 
lowest  ckinovnik^  or  under  civil  official. 

In  the  second  order,  we  may  place  the  principals  and  agents 
of  the  mining  companies,  and  the  merchants  of  the  several 
'  giades,  indudmg,  or  course,  the  Tatars,  and  those  of  all  rd^ 
gious  faiths,  with  all  who  are  employed  in  their  service. 

The  third  order  will  then  consist  of  all  the  artizans  and  the 
inferior  tradesmen  and  peasants,  composed,  for  the  most  part,  of 
the  descendants  of  exiles,  and  the  voluntary  colonists  for  some 
generations  back.  ^ 

We  will  now  divide  the  first  of  the  above  orders  of  thepopu- 
lation — ^that  is,  all  the  ckmovnih — ^into  two  distinct  classes,  m  the 
same  manner  that  conventual  usages,  with  but  slight  variations^ 
divide  the  samet>rder  of  the  people  in  all  countries. 

The  first  of  these  consist  of  the  governor,  and  the  general  in 
command  of  the  troops  within  the  department,  whose  appoint^ 
ments  are  u^sually  for  a  limited  term,  me  gcntdrnchn,  or  chief  of 
the  police,  the  ispravmk^  or  judge,  the  post-master,  the  agents 
and  engineers  in  the  mining  service,  the  diief  architect,  and  sev- 
eral others  whose  appointments  are  permanent,  or  usually  en« 
dure  for  alon^  period. 

The  second  class  of  the  same  order  of  the  people  may  be 
considered  to  be  composed  of  all  the  under  dwnatmik  in  all 
the  departments  superintended  by  the  above-mentioned  supe* 
rior  offio^ia.  These  are  generally  sent  from  Russia,  after  faav- 
ing  been  sdected  from  among  the  dasses  whose  attainments  do 
not  commonly  exceed  the  accjuirements  of  reading,  writing,  and 
the  first  dements  of  arithmetic. 

In  the  second  order  of  the  people,  the  sole  distinction  is,  be^ 
tween  those  engaged  in  the  proper  occupations  tiiat  belong  to 
xzuning,  and  those  engaged  in  commerce. 

In  tne  third  order,  the  varieties  are  yet  less  manifesto  Here 
tlxe  artizan,  inferior  tradesman,  and  peasant  or  laborer,  are, 
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with  but  few  exoeptioDS,  confounded  with  one  a&otlier,  by  simi* 
larity  of  manners  and  conduct. 

We  come  now  to  that  important  class  which  form  so  consid* 
erable  a  portion  of  the  population  of  the  country.  But  in  order 
to  introduce  them  in  their  proper  character  in  this  and  other 
towns  in  Siberia,  it  is  necessary  to  recur  to  the  circumstances 
which  attended  their  settlement  in  the  country. 

From  the  time  of  Peter  the  Qreat,  exiles  have  been  con- 
tinually  sent  from  Bussia  Proper  iiito  Siberia.  The  number 
which  have  been  sent  since  that  period  up  to  the  present  time 
is  uncertain ;  but  the  number  that  now  annually  pass  the  Ural 
Mountains  is  about  10,000,  including  many  of  the  wives  of  the 
exiles,  who  voluntarily  follow  the  fortunes  of  their  husbands. 
But  owing  to  the  distance,  which,  save  in  the  case  of  some  who 
remain  in  the  nearer  governments,  is  not  performed  in  less  than 
two  years,  many  of  these  never  reach  their  destination ;  and 
thus  the  effective  augmentation  of  the  population  by  this  means 
does  not  {)robably  exceed  8,000  souls  a-year. 

The  exiles  are  formed  into  five  distinct  classes ;  and  eveiy 
one  recoives  the  treatment  in  the  country  which  is  proportion- 
ate to  the  offence  to  be  expiated. 

The  first  class  consists  of  those  who  are  condemned  for  the 
highest  crimes  and  offences  against  the  laws  of  Bussia.. 

The  second  class  comprises  all  those  who  are  found  in  a  state 
of  vagrancy  throughout  the  country. 

The  thira  dass  consists  of  those  condemned  for  minor  oflfences 
against  the  laws. 

The  fourth  consists  of  those  condemned  by  the  courts  estab* 
tablished  in  the  villages,  and,  for  the  most  part,  for  petty 
offences. 

The  fifth  class  is  composed  of  serfs  condemned  by  the  order 
of  the  government,  upon  application  from  the  prc^rietors  of  the 
estates  to  which  they  belong. 

The  exiles,  generally,  after  the  passage  of  the  mountains,  are 
distributed  through  the  country,  at  various  distances  from  the 
boundary  of  the  colony,  depending  upon  the  character  of  their 
Oflbnees.  Those  who  are  condemned  for  the  highest  offences, 
are  usually  sent  to  the  eastern  provinces,  but  those  who  8u£^ 
for  the  lighter,  remain  in  the  western. 

They  now  submit  to  a  division  into  three  classes  only. 
Those  of  the  first  class  are  called  katorschnikL  They  consist 
of  such  as  are  condemned  for  life,  or  for  a  long  period,  to 
work  in  the  mines.  They  are  considered  as  civflly  defunct. 
Some  of  the  most  criminal  of  these  are  sent  to  the  silver 
mines  at  Nertchinak,  in  the  government  of  Irkoutak.    Before 
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the  reign  of  Alexander  eriminals  of  this  class  labored  for  the 
rest  of  their  lives  beneath  the  groand,  where  thej  were  at  their 
decease  interred;  bat  at  the  present-day  their  treatment  is  verj 
different 

Those  of  the  second  class  are  called  loslannyje  na  raboto. 
They  consist  of  such  as  are  condemned  for  a  shorter  period, 
and  designed  for  colonists  npon  the  expiration  of  their  term 
of  forced  labor.  These  are  employed  in  the  service  of  the  gov* 
emment  in  mere  ordinary  labor. 

Those  of  the  third  class  are  called  helannyje  na  posdeny^ 
They  consist  of  such  as  are  condemned  for  the  lightest  offenoet 
which  incnr  the  penalty  of  exile.  T|;iey  are  considered  npon 
iheir  arrival  in  the  country  to  hare  in  effect  already  expiated 
their  faults,  and  they  are  at  once  established  by  the  govern- 
ment as  proper  colonists.  Sometimes  thev  are  settled  in  vil- 
lages already  existing  in  the  vicinity  of  the  towns,  and  ai 
other  times  they  are  placed  in  villages  laid  out  and  built  ex* 
pressly  for  their  reception.  They  receive,  moreover,  the  gov* 
emment  aid  in  everything  proper  for  their  establishment^ 
erven  to  such  a  sum  of  moneV  as  is  deemed  necessary  to  ao- 
connplish  that  object ;  and  for  three  years  they  are  free  from  the 
taxes  levied  upon  the  older  colonists.  Almost  the  oqly  inconve- 
niences, indeed,  which  these  *  exiles  suffer,  consist  in  thek 
oonfinement  to  the  villages  in  which^  they  are  settled,  beyond 
the  limits  of  which  they  are  not  permitted  to  pass  the  nisht| 
and  in  an  interdiction  ^om  changing  their  avocation.  Thej 
are,  in  effect,  peasants  gldbod  adscnpU^  without  the  conditions  of 
service  to  which  the  seifs  of  Russia  Proper  are  subjected. 

But  the  most  remarkable  feature  in  all  that  regards  the  settle- 
ment of  the  exiles,  is  the  organization  of  the  civil  affairs  of  these 
new  villages.  At  the  head  of  every  village  is  placed  a  simple  sol- 
dier, ordinarily  a  Cossack,  who  administers  justice  and  punishes 
all  petty  offenders,  by  thrashing  them  soundly  with  a  stick.  Nev- 
ertheless, in  case  of  the  commission  of  grave  crimes,  the  ad- 
ministration of  the  law  rests  with  the  court  of  the  nearest 
town,  or  is  intrusted  to  the  zasidytelh^  who  is  here  a  sort  of  itin- 
erent  maristrate.  This  state  of  society,  however,  does  not  endure 
beyond  the  generation  which  succeeds  that  in  which  it  is  estab- 
Hsbed.  Af)^r  this,  a  siarosta  is  appointed,  by  whom  justice  is 
administered  as  in  Bussia. 

It  now  becomes  necessary  to  mention  the  important  moral 
distinction  in  die  classification  of  the  exiles,  in  all  that  regards 
their  position  in  the  proper  society  of  the  places  they  inhabit 
at  the  different  periods  of  their  exile.  This  consists  simply  in 
the  different  conventional  treatment|  as  well  by  the  govemmMt 
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as  byAepoople^oftiiofiawhokaYe  been  ezikd  for  statooAiiiceiy 
and  thosd  who  suffer  the  penalty  of  an j  other  <^enoea  wkatao* 
«rer.  ThuB»  while  the  puzuabmeDt  of  both  k  the  aame  m  t^ 
gard  to  actual  settlement,  restraint,  and  ciyil  dissabilitieai  andia 
pioportiooate  alike  to  the  gravity  o£  tiie  offenoe  agaanat  the 
W ;  yet,  as  the^  become  relieved  bom  the  ^xst  reetxiclioos 
whioh  foUow  their  arrival,  the  difference  of  the  position  in  wlndi 
they  severally  stand  in  relation  to  the  rest  of  the  popxdalioQ,  is 
very  great.  The  criminal  exiles  remain  for  life  midet  the  moaX 
ban,  which  neither  pardon  nor  foigetfolness  is  able  whdly  to 
ipemove:  while  the  political  exilesi  as  soon  as  the  first  year  or 
two  of  their  exile  removes  the  restraints  which  are  fiiat  imposed 
in  respect  of  the  place  of  their  abode  and  their  confinement,  en- 
ter, without  any  moral  stain,  into  the  sodetv,  whwev^  it  is 
found,  of  the  same  rank  as  that  to  which  they  propedy  be* 
longed  when  in  their  state  of  freedom  in  Kussia. 

Not  any  of  dither  of  theso  orders  of  exiles  can  engage  in  any 
trade  or  lumdicraft  Their  {ooper  avocation  is  the  cultivation 
of  the  ground,  which  they  may  £>llow  to  any  extent.  *       *■ 

Everything  within  and  without  these  houses,  was  upon  * 
parallel  scale,  from  the  fitting  up  of  the  drawingHrooms^  with 
their  several  articles  of  luxury  imported  frcon  St.  Petersbuigfi 
to  that  of  the  kitchen,  and  even  to  the  stables  in  which  .the  no- 
ble animal,  so  much  abused  by  the  peasant  and  yematMsy  has 
all  the  comforts  that  the  most  &vored  of  his  race  enjoy  in 
Western  Europe^  I  entered  but  one  of  the  kitchens,  whidi 
Was  that  of  Gospodin  Philomonoffl  Eighty-two  servants  and 
dependents  were  sitting  at  the  taUe  to  dinner ;  and  I  was  tcdd 
that  sometimes  there  were  dbout  a  bundled  and  twenty  in  the 
same  house. 

The  provisions  made  by  the  three  proprietors  of  these  houses 
for  the  instruction  of  their  children,  was  agreeable  to  the  wanta 
arising  firom  the  insulated  position  of  their  town,  and  commen- 
surate with  the  arrangements  throughout  the  different  depart- 
Bents  of  their  establisnments.  Gospodin  Astaschafi^  who  had 
only  a  son,  maintained  an  accomplished  Oerman  gentleman  in 
his  hous9  as  tutor  or  governor^  to  apply  the  term  equivalent  to 
that  in  use  here.  Gospodin  Philomonoff  had  daushteza  oolj 
for  whom  he  hada  governess  of  the  same  nation;  and  GKsspodia 
Garrockhofi^  who  had  both  sons  and  dauffhtersi  had  a  Geraian 
lady  and  gentleman  as  governor  and  govemeos.  Thna^ 
whatever  the  wants  of  the  present  (;eaa»tion,  no  fear  can  be 
entertained,  that  that  which  is  to  succeed  will  be  full  of  all  de* 
sirable  knowledge,  out  of  which,  it  is  be  hoped,  will  at  leasi 
arise  aome  reform  in  the  present  extravagant  mttmor  of  Xiving^ 


.  -'TBS  WO&f.0  C»i9&l  TBIiB«:A9«k  tWl 

w&ioli  cannot  be  ftyomUa  eiiber  to  the  intereets  or  morals  of 
Ae  abeiriatig.  *  *  ♦  ♦  ♦ 

'  Tke  costume  of  the»  mhabilants  is  as  various  in  winter  as  ia 
sammer,  and  is  regulated  by  the  rank,  or  fortune,  or  profession 
•  d  the  parties.  The  military  officers  never  nut  off  their  plumed 
oaps ;  but  the  civilians  wear  ftir  cape  of  all  forms  and  at  all  costfli 
The  rest  of  the  dress  of  all  classes  that  is  seen,  consists  of  a 
Ample  schouba  or  pelisse,  of  which  the  material  that  it  is  oomr 
posed  forms  the    distinction.     All  who  aspire  to  the  first 
rank  must  be  dressed  in  sable  when  walking  or  driving  i^ 
fine  weather  for  pleasure,  and  in  bearskin  when  it  is  colder  of 
when  they  are  travelling.    But  those  whose  ambition  does  not 
affect  this  rank,  or  whose  means  are  more  limited,  are  content  to 
walk,  drive  and  travel  in  the  colder  weather,  in  wolf-skins.  The 
under  chinovmk  dress  in  black  lamb-skins ;  and  they  suffix 
much  when  they  travel,  &om  not  being  able  to  obtain  better 
qiothing  to  protect  them  agidnst  the  cold.    In  tl^  meantime, 
the  peasants,  whose  condition  is  usually  much  better,  dress  ordi- 
narily in  deer-skins,  which  are  said  to  be  the  warmest  o^  any 
dcins  whatsoever.    And  they  certainly  are  so,  in  proportion  to 
their  weight  and  the  space  they  occupy,  though  the  nir  of  the 
bear  and  that  also  of  the  wolf  are,  without  doubt,  mu«h  warmer. 
The  men  of  the  lowest  of  all  classes,  the  actual  criminal  ex- 
•  lies,  and  others  who  work  during  the  summer  in  the  mines, 
dress  at  this  season  in  common  sheep-skins. 

The  winter  dress  of  the  Siberians  sits  picturesquely  upon  the 
peasants,  who  draw  their  fic&oudos  tight  around  the  waist  withv 
sear^  but  not  upon  men  or  women  of  any  other  class,  owing  to 
an  absolate  decree  of  fashion,  which  proscribes  the  girdle,  and 
IB  obeyed  b;^  all  except  the  peasants,  by  which  the  appearance 
of  the  dress  is  spoiled.  Indeed,  the  sehauba  usually  worn  by  all 
elasses  above  the  peasants,  in  walking,  is  made  as  ugly  as 
can  be  imagined,  by  being  put  on  wi^  the  sleeves,  which  it 
never  wants,  left  dangling  at  the  sides. 

The  peasant  women  wear  precisely  the  same  dress  as  the  men, 
when  aoroad,  save  that  a  hood  of  the  girdled  s<Aouba  covers  l^e 
head  instead  of  a  fur  cap. 

The  sohmiba  of  the  ladies  is  a  true  cloak,  in  which,  how> 

ever,  they  very  rarely  walk.    If  a  mwuing  visit  is  to  be  made 

merely  across  the  street,  the  semi  conveys  them.    And  when 

tiieir   acquaintance  with  those  they  visit  is  not  familiar,  or 

when  the  rank  or  fortune  ie  disproportionate,  the  f<mnalitie8' 

and  etiquette  are  as  rigorous  as  at  St.   Petersbui^  or  Mos^ 

cow.     The  head-dress  of  the  ladies  without  doors  is  the  same 

9B  in  the  larger  towns  in  Bussia.    The  bonnet  thatia  worn  in 

Bommer  is  merely  lined  with  fur  for  the  winter." 
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We  have  examined  a  meteorological  table  of  the  weaiher  for 

December,  and  other  months,  and  we  find  the  climate  not » 
eold  as  was  experienced  in  the  northern  states  of  America  in 
December,  1854.    The  table  was  prepared  at  Tomsk,  and  is  a 
fair  exhibit  of  the  climate  of  that  portion  of  Siberia  through  - 
which  the  proposed  line  should  run. 

City  op  Krasnoyabsk  has  some  8,000  population^  having 
many  public  edifices,  one  of  which  is  a  catnedral  costing  over 
$1,000,000,  being  187  feet  in  length,  96  feet  in  breadth,  height 
of  tower,  198  feet,  height  of  dome,  182  feet  The  church  was 
built  by  voluntary  subscriptions. 

t  Cmr  OF  Irkotjstk. — ^We  come  now  to  speak  of  Irkoutsk, 
the  capital  of  Eastern  Siberia.  It  contains  a  population  oi 
25,000  souls.  The  buildings  are  erected  in  the  modem  style, 
with  large  yards.  That  tne  reader  may  judge  of  the  na- 
ture of  the  people  and  the  city  properly,  we  will  quote  a  few 
aentences  as  wntten  by  an  eye-witness : 

"  Irkoutsk,  the  capital  of  Eastern  Siberia,  is  seated  at  the  im- 
mediate point  of  the  confluence  of  the  Angara,  the  most  con- 
siderable of  all  the  rivers  that  fall  into^  the  Yenessei,  and  the 
broad  and  rapid  torrent  of  the  Irkout  It  contains  a  popu- 
lation composed  of  the  same  social  grades  as  the  population  • 
of  the  town  of  Tomsk.  It  is  the  seat  of  the  government  of 
Eastern  Siberia,  and  the  place  of  residence  and  head-quarters 
of  the  governor-general  over  all  the  departments  whidi  are 
oomprised  in  the  great  eastern  division  of  Uie  country.  Jt  poB- 
•esses  a  handsome  cathedral,  nine  churches,  a  government-house, 
and  all  the  ordinary  public  buildings  of  a  Kussian  governmental 
town,  and  a  gostinnct  dvor. 

There  are  seven  public  establishments  for  education  in  Ir- 
koutsk, five  of  which  are  for  the  instruction  of  boys  and  two  for 
S'rls.  And  there  is  also  an  independent  seminary  for  the 
lUffhters  of  parents  who  can  afford  and  prefer  to  give  their 
children  a  private  education. 

The  schools  for  the  boys  are  of  three  distinct  kinds,  with  dif- 
ferent objects.  One  of  them  is  designed  for  the  sons  of  exiles 
of  every  kind,  who  are,  without  distinction,  obliged  by  the  law 
to  be  raised  for  soldiers.  The  boys  are  here  educated,  but 
not  maintained,  at  the  public  charge.  Another  ropeives  the 
sons  of  the  chinovmk^  wno  are  educated,  fed  and  clothed,  at 
the  expense  of  the  crown,  in  the  service  of  which  they  are  after- 
wards employed. 

Two  higher  schools  have  a  common  object ,  one  of  thena 
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beii)^  bat  an  elementaiT  scliool  of  three  daa^ei),  in  wliiofa  tbo 
children  are  prepared  for  the  gjmnasiun^,  or  higher  school, 
which  has  seven  classes.  In  this  establishment  there  are  usu* 
all  J  about  150  boys,  forty  of  whom  are  by  special  privilege, 
under  regulations  .bearing  reference  to  the  positions  of  their 
parents,  maintained,  as  well  as  educated,  at  the  public  expense. 
The  scholars  are,  for  the  most  part,  sons  of  officers,  mer- 
chants^ and  proprietors  of  mines  or  their  agents.  They  receive 
a  liberal  education,  and  usually  afterwards  follow  the  profes- 
sion or  business  of  their  fathers.  Besides  the  head  master, 
there  are  fourteen  professors ;  and  the  branches  of  knowledge 
which  are  taught  are  the  Russian,  Latin,  German,  French  and 
English  languages,  geography,  mathematics,  rhetoric,  logic, 
physics,  and  drawing.  All  the  boys,  even  though  they  should 
'  be  the  sons  of  peasants  (of  which  there  are  many  among  the 
rest),  if  they  pass  a  prescribed  examination,  are  equally  eli- 
gible to  advancement,  and  may  enter  one  of  the  universities 
of  Russia  under  certain  regulations.  Those,  for  instance,  who 
attain  this  privilege,  but  who  have  been  educated  at  the  pub- 
lic charge,  are  only  eligible  for  Kazan,  and  are  liable  to  serve 
the  crown  for  eight  years;  while  those  who  are  educated  at 
the  expense  of  their  parents  may  enter  any  one  of  the  uni- 
versities in  Russia,  according  to  their  objects,  the  constitution 
and  design  of  the  universities  being  different ;  and  they  are  lia- 
ble for  only  six  years'  service. 

It  must  here  be  remarked,  however,  that  although,  strictly 
roeaking,  the  sons  of  the  political  exiles  have  no  higher  priv- 
ilege than  those  of  the  criminal,  who  are  ineligible  to  the  higher 
class  schools,  the  iron  letter  of  the  law  has  yielded  to  the  force 
of  natural  claims,  and  the  greater  part  of  these  enter  thfe  ele- 
mentary  school,  which  gives  equal  right  to  all  to  pass  to  the 
gymnasium,  where  they  wear  uniform,  and  receive  the  four- 
teenth or  lowest  grade  of  nobility,  and  become,  finally,  eligible 
to  enter  one  of  the  universities  of  Russia. 

The  remaining  school  for  boys  is  exclusively  for  the  sons 
of  the  clergy,  who  are  designed  for  the  priesthood.  At 
this  period  it  contained  no  less  than  150  scholars.  All  musi 
have  attained  the  age  of  fifteen  before  commencing  their  the- 
ological studies.  They  remain  in  the  institution  for  six  years, 
at  the  expiration  of  which  time  they  are  subjected  to  an  exami- 
nation, and  advanced  in  proportion  to  the  degree  of  proficiency 
which  they  have  attained.  A  few  of  those  who  appear  to  have 
made  the  greatest  advances  in  their  studies,  at  the  expiration 
of  the  prescribed  period,  are  transferred  to  one  of  tne  four 
higher  colleges  at  St.  Petersburg,  Moscow,  Kiefif  or  Kazan. 
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▲fier  thifl,  such  «a  aspire  to  thexBnk  of  bishope,  beeome  monloL 
Those  who  are  next  in  repntation  for  their  prc^reaB  at  the  ter- 
mination of  their  studies  at  the  college,  become  eligible  for  the 
ipinistry;  and  upon  their  taking  to  tnezxiselyeB  wives,  they  are 
ordained  deacons,  priests,  and  ministers.  But  those  scholars  who 
do  not  acquire  sucn  a  reputation  as  is  thought  sufficient  to  enti- 
title  them  to  any  of  these  privileges,  are  employed  in  the  meaner 
lanbi  of  the  clerical  order,  or  as  mere  assistants  in  the  perfor- 
mance of  the  ordinary  offices  of  the  church. 

One  of  the  two  public  institutions  for  girls  is  maintained  at 
tke  expense  of  the  crown,  and  admits  fifty  children  free.  The 
other  was  founded  by  a  millionare  of  Irkoutsk,  and  admits 
thirty  or  forty  free." 

The  city  of  Irkoutsk  is  of  very  great  importance.  The  climate 
of  the  country  is  good,  latitude  north,  51^.  It  is  situated  near  lake 
Baikal  and  within  a  few  mUes  of  Chinese  Tartary,  and  bordeis 
one  of  the  best  tea  districts  of  the  world.  Maimatchin,  in  Chi- 
nese Tartary,  on  the  boundary,  is  the  great  tea  mart.  From 
Ais  place  thousands  of  caravalis  proceed  to  Pekin,  and  to  Nijhni 
Novgorod  in  Bussia.  Many  weeks  are  thus  employed  in  the 
taransportation  of  the  tea  to  these  far  distant  mercantile  cides. 
Coula  they  have  a  railroad  upon  which  to  transport  the  products 
of  the  lands  and  the  arts,  what  a  great  achievement  it  would  be 
for  the  country  and  the  nation  1  There  is  nothing  to  prevent 
the  construction  of  a  railroad  from  Moscow  to  Irkoutsk,  and  we 
believe,  the  yearly  erection  of  the  telegraph  will  open  the  way 
for  the  steam  car  ?    What  a  blessing  it  would  be  to  Russia  I 

Ejachta  is  on  the  boundary  between  Bussia  and  China.  It 
is  a  Bussian  town  of  about  2,000  inhabitants.  Maimatchin  is 
the  Chinese  town  of  some  1,600  people.  These  towns  are  with- 
in a  half  mile  of  each  other,  ana  yet  the  people  of  one  cannot 
speak  the  language  of  the  other,  l^e  tiading  carried  on  be- 
tween the  people  of  these  two  cities  is  very  great.  From  official 
information  we  learn,  that  in  1850,  the  whole  of  the  Russian 
wares  exchanged  here  was  27,630,480  roubles,  or,  $20,722,860. 
In  1840  it  was  19,501,281  roubles,  or  $14,625,061.  These  warea 
anbraced  the  variety  of  furs,  woollens,  cottons,  linens,  leathei^ 
and  other  implements  of  arts,  needed  by  society,  including 
manufactures  of  iron,  tin,  copper,  brass,  lead,  &o*  The  Chi- 
nese products  consist  of  blacK  tea^  silks,  &a,  amounting  to 
11j897,357  roubles,  or  $8,778,028. 

This  data  throws  considerable  li^Ht  on  the  economical  con« 
ditton  of  the  two  empires^ — ^great  fertility  to  the  north  of  the  line 
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ftnd  barrenneBB  to  the  south;  superior  energy  of  the  Biisaiana 
OTer  the  slow  and  unprogressivc  Chinese.  A  traveler  thus  speaks 
of  these  places,  and  the  grandeur  of  an  Anrora  Borealis,  which 
he  witnessed  there. 

"The  two  border  towns  of  .Russia  and  China,  in  eyery 
light  thev  may  be  seen,  are  highly  characteristic  of  the  spirit  ot 
the  people  of  the  great  empires  to  which  they  severally  belongs 
North  of  the  great  line  of  demarcation,  everything  wears  tm 
appearance  of  youth,  and  rapid  growth,  and  advancement  to- 
wards the  superior  degrees  oi  excellence  which  we  trust  that  the 
people  of  the  Bussian  empire  are  destined  to  attain.  But  we 
no  sooner  pass  the  threshold  of  the  gate  of  the  empire  of  the 
peculiar  people  whom  we  are  now  amon^,  than .  the  fig^ 
ure  of  age  and  social  decrepitude  stands  before  us ;  and  were 
we  not  aware  of  the  prevalence  of  a  state  of  morals  throughout 
the  land  that  shocks  every  better  principle  that  we  have  im- 
bibed, the  type  now  exhibited  of  Time's  withering  hand,  might 
at  least  command  our  sympathy.        *  *  » 

The  whole  of  the  northern  hemisphere  first  appeared  tinged 
with  a  deep  dull  light,  similar  in  color  to  red-hot  iron  shortly 
after  it  has  ^en  taken  from  the  tire.  This,  however,  soon 
spread  in  rays  of  brighter  color,  which  seemed  to  dart  like  sun- 
beams across  the  zenith,  until  the  entire  heavens,  from  the  hon- 
zon  on  one  side  to  that  on  the  other,  was  covered  with  these 
beams  of  light  in  rapid  and  continual  motion,  and  change  of 
shade  and  color,  of  which  I  know  nothing  in  nature  that  might 
afford  a  simile  to  convey  any  just  idea." 

The  fiice  of  the  country  surrounding  Irkoutsk  for  naanj 
miles  is  slightly  undulating,  and  the  ^rtility  of  the  soil  is 
equal  to  that  of  any  other  part  of  Asia.  Agricultural  de- 
partments are  extensively  conducted,  resulting  in  the  filling 
of  the  graneries  of  the  people.  The  products  of  tiie  lands 
around  Irkoutsk  are  Yeij  mil,  embracing  wheat,  barley,  oats^ 
hay,  &c.  The  people  never  want  for  food.  The  cattle  graze 
on  the  rich  plains  of  grass,  and  hence,  the  living  here  is  as  good 
as  can  be  found  in  any  part  of  the  world.  Some  travellers  speak 
much  against  the  dirt  and  filth  of  the  people.  We  have  read 
the  like  of  Russia  in  Europe,  and  of  America.  There  are  tra- 
vellers who  expect  to  have  the  delicacies  of  London  or  Paris 
in  every  clime !  We  have  heard  much  of  the  dirtjr  huts  of  peo- 
ple living  in  camps  and  open  shelters  in  the  woods.  We  have 
seen  all  such  in  America,  and  yet,  not  occasion  any  especial 
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wonder  I  The  people  about  Irkoutsk,  and  in  nearly  the  whol^ 
of  Bussia  in  Asia,  are  well  disposed,  and  we  have  no  fears  of 
trouble  from  them  in  the  maintenance  of  the  telegraph.  The 
churches,  convents,  hospitals  and  public  edi^ces  are  constructed 
upon  the  most  magnificent  scale.  The  glitter  of  the  golden  domes 
give  special  wonder  to  the  great  inland  cities.  It  seems  most  '^pas 
ting  strange,''  that  Bussia  should  be  heralded  forth  throughout 
the  world  as  a  barbarous  country.  Other  countries  could  im- 
prove by  following  in  the  footsteps  of  such  people  as  Russians. 
At  Irkoutsk  there  are  charitable  institutions,  schools  intended 
for  the  maintenance  and  education  of  female  orphans.  They 
receive  such  a  training  as  will  be  likely  to  render  them  usefiu 
in  life.  With  such  a  ^ate  of  moral  society,  who  can  doubt  the 
propriety,  of  associating  Siberia  with  the  modern  world  by  tele- 
graph? 

We  have  said  as  much  of  this  part  of  Siberia  as  we  deem  ne- 
cessary, and  we  now  propose  to  consider  the  route  to  Yakoutsk 
and  thence  to  the  sea  of  Ochotsk.  From  Irkoutsk  to  the  sea,' 
there  are  two  routes,  by  which  a  telegraph  can  be  constructed ; 
— one  through  Yakoutsk,  and  the  other  route  along  the  old 
boundary  between  Bussia  and  China.  This  route  will,  beyond 
doubt,  be  of  much  public  use  in  the  future,  particularly  as  it 
borders  the  Amour  Biver  country,  over  whicn  Russian  juris- 
diction now  extends.  As  the  norttiern  route  through  Yakoutsk 
is  the  most  traveled,  and  now  the  main  government  thorough- 
fare to  the  Pacific  Ocean,  we  propose  to  consider  that  as  the 
best  and  most  feasible  at  the  present  time. 

BouTE  TO  Yakoutsk. — Leaving  Irkoutsk,  we  bear  north 
ward  until  we  reach  Yakoutsk,  passing  many  small  towns  on 
the  road,  some  of  which  are  quite  extensive.  The  road  follows 
the  Lena  Biver  and  passes  over  a  very  fertile  country,  abound- 
ding  in  the  richest  products.  The  people  between  these  two 
cities  are  descendants  of  a  high  rank  of  exiles,  and  they  compare 
very  fa^^rably  with  the  intelligent  people  of  Bussia  in  Europe. 
Of  this  country  a  traveler  thus  writes  :— 

"  The  country  after  this,  during  the  day  presented  to  ua  the 
same  natural  features,  with  intervals  of  arable  land,  which,  as 
we  perceived  from  the  somewhat  spare  stubble  of  the  preceding 
year,  had  borne  crops  of  rye,  barley,  and  oats. 

Early  on  the  day  after  that  on  which  we  commenced  our 
journey,  we  arrived  at  a  staaW  village  called  Mansourskaia, 
where  we  breakfasted.  After  this,  we  found  the  country  still 
improving  in  natural  fertility  and  agreeable  views.     A  long 
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nmge  of  hills  appeared  on  our  left  band,  at  further  and  nearer 
distances,  as  we  proceeded;  and  sometimes,  upon  our  right^ 
ihe  river  upon  which  we  were  to  embark,  a  little  further  from 
its  source,  was  seen  wending  its  course  through  a  still  more  va- 
ried country  than  any  I  had  seen  anywhere  on  this  side  of  the 
Ural  Mountains;  unless,  indeed,  the  shores  of  the  Selengdi 
which,  at  the  season  at  which  I  visited  them,  exhibited  every^ 
tiling  to  great  disadvantage,  might  be  an  exception. 

We  found  the  country  now  chiefly  inhabited  by  the  Bouri- 
ats ;  and  the  effects  of  their  sobriety,  generally,  with  its  accus- 
tomed attendant,  steady  industry,  were  here,  as  on  the  op- 
posite side  of  the  Baikal,  seen  to  great  advantage,  compared  with 
the  progress  of  the  Busso- Siberians. 

As  the  day  advanced,  we  found  the  country  flatter  and  the 
floenery  tamer.  Early  in  the  afternoon,  after  crossing  an  allur 
yial  plain,  we  arrived  at  the  place  of  embarkation  upon  the 
great  river  we  were  to  descend.    Here  we  found  a  marshy 

Eoint  of  land,  forming  the  inner  side  of  an  elbow  of  the  river. 
J  the  bank  of  the  stream  stood  a  number  of  huts  and  tempo- 
rary sheds ;  and  on  the  river,  moored  to  the  shore,  were  lying 
tan  or  twelve  roughly  constructed  flat-bottomed  craft.  This 
little  settlement  is  called  the  port  of  Mansursk.  Immediately 
opposite  to  it  is  the  village  of  Katschougskaia,  seated  upon 
more  elevated  ground ;  though  the  side  on  which  we  arrived 
has  been  chosen  as  more  convenient  for  loading  the  craft  which 
are  to  descend  the  river,  as  all  the  cargoes  they  carry  come  di- 
rect from  Irkoutsk.  At  this  point  of  the  Ii6na  is  em* 
barked  all  the  merchandise  designed  for  exchanging  for  furs^ 
which  are  procured  from  the  various  tribes  of  the  native  inhabi- 
tants throughout  the  entire  north-eastern  districts  of  Siberia. 

This  mighty  river,  even  here,  at  the  distance  of  more  than 
4^000  versts  from  the  Arctic  Sea,  into  which  its  waters  fall,  is 
a  deep  and  clear  stream,  of  about  the  breadth  of  the  Thames  at 
London  ;  and  it  is,  at  this  season,  perhaps,  more  rapid  Ahan  any 
part  of  any  navigable  river  in  the  world,  except  some  portions 
of  the  Saint  Lawrence,  properly  called  the  Rapids.  It  presents, 
as  well  here  as  at  many  other  points  of  its  course,  the  same  pecu 
liarity  which  has  been  noticed  as  prevailing  with  other  rivers^ 
both  in  Bussia  Proper  and  in  Siberia,  of  higH  banks  on  the  right 
hand  along  the  course  through  which  it  flows,  and  more  ire- 
quently  low  and  marshy  land  which  is  often  subject  to  inunda^- 
tions,  upon  the  opposite  shores. 

The  village  of  Katschougskaia  possesses  a  church,  which 
is  painted  in  gaudy  yellow,  and  has  some  of  the  better  sort  of 
'^'oerian  houses  ranged  along  the  high  bank  by  the  riveri 
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wluoh,  together,  give  to  ike  place  raliher  a  gay  and  agreeable 
imeot. 

I  visitod  this  village  daring  the  time  we  were  detained  hero. 
It  is  inhabited  by  Busao-Sib^ans  and  Bouriats,  the  latter  being 
the  most  numerous.  Its  site  has  been  weil  chosen ;  but  it  has 
nothing  remarkable  within  it,  and  nothing  difEeringfixMn  the  or 
dinary  Siberian  villages  inhabited  by  the  same  mixed  /aoe&" 

This  same  traveller  passed  down  the  river  Lena,  and  of  his 
voyage  he  writes  the  following : — 

*'  As  we  lost  sight  of  the  village  of  Satschougskaia,  we  had 
ateep  hills  on  ^ther  side  of  our  course,  thinly  cov^ed  wiUunixed 
woods,  chiefly  of  the  fir  tribes ;  and  there  was  here  and  there 
■raie  small  patches  of  cultivated  land*  During  the  second  hour, 
ve  were  driving  through  narrower  passes  of  the  river,  between 
ateep  cliffs  of  rra  sandstone  of  considerable  elevation.  AH  that 
was  here  visible  of  the  soil  upon  the  banks  of  the  river  aod 
upon  the  hiUs,  was  of  the  same  color  as  the  diffai  and  the 
woods  were  still  of  fir  thinly  sown. 

Soon  after  we  had  swept  through  these  nanow  paasages,  we 
passed  by  the  Buaso-Siberian  village  of  Korkinskaia,  upon  the 
right  bank  of  the  river.  The  position  of  this  village  seemed  as 
isolated  and  desolated  as  could  well  be  conceived. 

Two  hours  after  this,  we  passed  the  village  of  PonomaieCs' 
kaya  upon  the  same  side  of  the  river.  The  country  was  now 
less  hilly,  and  we  observed  a  greater  variety  of  v^etation  in 
the  natural  forests ;  and  there  was  also  more  cultivation  to  be 
seen  at  a  distance  fix)m  the  banks  of  the  river. 

Before  noon,  we  passed  the  village  Yigolafikaya,  upon  our 
right  hand ;  and  three  hours  later,  we  brought  up  at  OustU- 
guinskaya,  a  considerable  vill^e,  with  two  churches,  one  of 
which  was  in  a  state  of  decay,  and  the  other  not  quite  fin- 
iahed. 

The  last-mentioned  of  these  villages,  the  captain  of  our  boat 
informed  us,  contained  an  iDdustrious  population  and  a  manufiu^ 
lory  of  stockings  and  nightcaps,  botJi  o(  which'  articles  were 
]>roduced  entirely  by  the  hand  We  stopped  here  for  a  short 
time  to  endeavor  to  obtain  some  milk  for  our  supper,  in  which 
we  were  successful. 

At  a  distance  of  twenty  versts  further,  we  passed  the  teall 
village  of  Bolofikaya.  Blere  the  color  of  the  soil  idonr  the  in* 
dined  planes,  more  particularly  upon  the  right  bank  o?  the  riv« 
ver,  indicated  the  existence  of  iron  ore.  During  the  after- 
noon we  passed  several  of  the  smaller  description  of  villi^es^ 
fmd  we  found  the  country  generally  improving  in  aapedi  with 
the  firs  in  which  it  abounded  of  superior  growth.  ' 
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'  The  ftce  of  the  cqvaitrjj  as  we  proceeded,  cotitmned  to  im« 
prove  in  appearance  by  the  increase  in  the  variety  of  the  vege^ 
tation  with  which  the  hills  were  decked.  The  sUver  birch  was 
now- abundant,  and  there  were  more  pines  of  a  larger  growdl 
than  we  had  before  seen,  distributed  among  the  lesser  specietf 
of  the  fir  tribea  Before  sunset  we  observea  the  first  signs  of 
the  close  of  the  winter  sleep  of  the  vegetable  world,  in  tiiie 
green  tinge  among  the  birches,  wbere  they  were  more  thickly 
sown  in  me  sheltered  valleys.  ♦  *  « 

We  had  found  the  ice  upon  the  shores  as  we  proceeded 
ovary  day  in  greater  (]^uantities.  But  it  wits  lying  in  some  oi 
tixe  coves,  in  fields  undi^urbed  by  the  current  that  swept  dowtt 
the  channel  of  the  river ;  and  in  some  places  it  was  strewed  in 
arge  masses  upon  the  shores  on  boUi  sides.  From  this,-  il 
seemed  evident  that  we  were  advancing  more  rapklly  north 
wards  than  the  genial  summer  heat  But  if  we  were  outstrip* 
ping  the  effects  of  the  sun  in  our  prp^ess,  we  had,  howeveri 
the  advantage  of  lengthening  the  day  in  a  greater  proportioui 
by  the  change  of  our  latitude  than  by  the  advance  of  the  sum 
It  was  now  the  15th,  (our  27th)  of  Maj^,  and  we  were  already 
north  of  the  65th  degree,  where  the  period  that  the*  sun  at  this 
season  is  below  the  horizon  during  the  twenty-four  hours  little 
exceeds  six  hours ;  and  when  the  sky  was  clear,  the  night  was 
light  enoagh  to  admit  of  our  continumg  our  dnft,  without  any 
necessity  for  mooring.  * 

The  next  morning,  we  swept  rapidly  by  the  village  of  Ur- 
kutsk,  upon  the  lefl  bank  of  the  river.  Immediately  ^^r  this/ 
i^e  passed  the  tributary  river,  Kuta,  which  here  meets  the  pa- 
rent stream.  Salt,  which  is  obtained  from  some  low  land  near 
the  sources  of  this  river,  is  manufactured  here,  and  sent  through 
all  the  northern  and  eastern  districts  of  Siberia. 

The  next  day  we  had  a  return  of  the  finest  weather,  with  light 
and  favorable  winds.  The  thermometer  at  eight  o'clock  in  the 
morning  was  at  11  degrees  of  heat,  and  at  mid-day  the  rays  of 
the  sun  were  scorching,  though  we  were  still  floating  between 
banks  of  ice,  or  broken  masses  of  the  frozen  element,  which 
were  lying  along  the  shpre  upon  either  side.  At  twelve  o'clock 
vrepassed  the  village  of  Markofikaya,  with  a  church. 

Throughout  the  greater  part  of  our  drift  during  to-day,  llie 
serpentine  oourse  ot  the  stream,  with  the'  character  of  the  hiUs, 
gave  more  than  usual  variety  to  the  scenery  around,  and  to  the 
liver  very  often  the  appearance  of  a  lake.  The  hills  were  here 
steeper  and  higher  than  those  we  had  before  passed,  and  were 
covered  with  red  pine  forests,  apparent! v  of  a  '^  second  growth ;" 
bat  the  woods  were  very  open,  and  tne  trees  were  not  large^ 
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Neyertbelesa,  the  canoes  thai  were  to  be  seen  at  t'he  village^ 
were  made  of  single  trunks  of  trees,  radely  hollowed  out,  ana 
were  of  large  dimensions ;  and,  as  this  attested  the  existeoce  of 
yery  fine  pine  groves  at  some  part  or  oth^  of  the  Tiver, 
we  were  lea  to  inquire  of  the  peasants  where  these  groves  were; 
but  all  the  information  we  reoeiv^  ?ras,  that  t\xej  did  not  go 
fiir  to  find  them. 

In  the  evening  it  became  calm,  and  the  scenery  was  greatly 
changed.  We  seemed  now,  from  the  distance  which  we  were  able 
to  see  before  us,  as  if  we  were  gliding  into  an  open  and  cham* 
paign  country ;  and4he  water  was  so  still,  that  the  hills  and  the  - 
n>re8ts  that  clothed  them,  were  reflected  upon  its  surfiuse  en 
either  side,  almost  as  distinctly  as  from  an  artihciat  mirror.  In  the 
meantime,  our  course  was  so  gentle,  though  so  rapid,  that  we 
were  only  sensible  of  being  in  motion,  byJ^he  perpetual  vaiia- 
tions  of  the  landscape. 

The  next  day  we  were  drifting  in  broader  reaches  of  the  riy- 
er,  and  there  appeared  to  be  some  slight  diminution  in  the 
strength  of  the  current.  But  the  scenery  presented  the  same  fea- 
tores  as  durjng  the  last  two  or  three  days.        ♦        ♦  « 

Towards  evening  we  approached  a  more  mountainous  ooun- 
try ;  and  during  the  period  of  the  dim  light^  in  the  short  ab- 
sence of  tne  sun,  we  passed  through  a  strait,  which  the  naviga* 
tors  of  the  L^na  have  rightly  named  Tchookhea — ^the  If  agiim* 
cent.  The  natural  objects  here  present  the  most  striking  of  all 
the  scenes  which  this  mighty  river  exhibits.  ^  I  saw  them,  im- 
fortunately,  but  imperfectly;  for  I  was  not  previously  in- 
formed of  our  approach  towards  anything  remarkable,  and  I 
was  sound  asleep  when  we  passed  through  the  grandest  portion 
of  the  strait.  Happily,  however,  I  rose  by  accident,  while  ¥re 
had  yet  a  distant  view  of  the  remarkable  objects  by  which.it  is 
formed.  At  the  distance  often  or  fifteen  versts,  by  full  day- 
light, it  appeared  like  a  vast  rent  in  the  range  of  mountains^ 
which  are  nere  composed  of  granite  rock.  But  this  distance 
was  too  great  to  observe  it  u'om,  to  admit  of  the  spectator 
speaking  confidently  of  the  breadth  of  the  passage,  or  of  any- 
tning  further  concerning  it. 

The  whole  country,  indeed,  at  this  part  of  the  L^m,  is 
magnificent  in  the  extreme.  It  resembles  some  of  the  grander 
passes  of  the  Bhine,  near  the  sources  of  that  river,  with  the  ad- 
vantage to  the  spectator,  who  may  be  navigating  the  L6na,  of 
floating  upon  a  &r  mightier  stream.  In  some  places,  indeied, 
appear  the  boldest  and  most  picturesque  scenery  that  may,  per 
haps,  be  anywhere  beheld,  bordering  any  river  m  any  land.  The 
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most  striking  that  I  saw  to  advantage  was  at  the  mouth  of  the 
Biver  Ora,  which  falls  by  a  narrow  channel,  between  high  and 

{precipitous  rocks,  upon  the  left  bank  into  the  parent  stream, 
t  was  such  as  we  think  we  could  gaze  upon  for  ever.  But  there  . 
was  a  novelty  which  formed  a  portion  of  it  of  a  very  rare  kind 
among  the  natural  objects  that  mountain  lands  exhibit.  The 
mother  of  the  arts  was  here  seen  rather  as  a  copyist  of  the 
works  of  men's  hands  than  as  the  model  to  guide  them.  Per 
haps  Nature  has  nowhere  produced  anything  more  nearly  re- 
sembling the  works  of  men,  than  the  prodigious  rocks  with 
which  she  has  here  bordered  and  overhung  this  great  river. 
I  was  for  a  minute  or  two  deceived,  and  believed  we  were  look- 
ing upon  the  remains  of  the  architectural  works  of  some  race  of 
our  species  that  might  have  inhabited  the  land,  when  the  great 
mammoth  trod  the  firm  earth  of  the  country,  at  this  time  wa- 
tered by  the  mighty  Ldna.  The  appearance,  indeed,  which  is 
here  presented  of  architectural  ruins,  has  so  near  a  resemblance 
to  many  remains  of  the  productions  of  earlier  ages  of  European 
hifltory,  that  they  will  excite  the  wonder  and  interest  of  every  tra 
veller  who  beholds  them.  We  seemed  to  look  upon  a  vast  fortress 
with  several  towers,  one  of  which  appeared  even  circular.  The 
proper  walls  of  the  place,  overhanging  the  water  of  the  nar- 
rower stream,  seemed  to  be  supported  by  artificial  stone  work, 
resting  upon  jets  or  steps  of  the  rock ;  and  upon  the  side  of 
the  land^  as  far  as  the  seeming  walls  were  not  hid  from 
the  view,  was  seen  even  the  appearance  of  a  lofty  gate.  Nay,  even 
loopholes  appeared  to  be  pierced  in  several  parts  of  the  walls. 
If  a  race  of  genii  were  dwelling  up  this  romantic  river,  and  had 
been  occupying  themselves  m  constructing  works  in  imitation 
of  our  ancient  fortresses,  they  could  not  be  said  to  have  been 
tmsuccessful.  There  is,  indeed,  a  traditionary  legend  among  all 
the  native  races  in  this  part  of  Siberia,  concerning  this  parti- 
ctilar  spot  of  the  Lena,  which  relates  that  the  bank  of  the  Ora 
are  inhabited  by  certain  spiritual  beings,  whose  will  has  great 
influence  upon  the  destinies  of  men.  Thus,  all  the  navigators 
of  the  great  river,  who  thread  this  pass  when  the  season  will 
permit,  stay  and  bathe  in  the  Ora,  or  at  its  mouth,  which  is 
thought  to  be  complimentary  and  highly  pleasing  to  the  spiri- 
tnal  inhabitants  of  flie  vicinity. 

"  Yakoutsk  is  the  capital  of  the  department  of  the  same  name, 
-which  is  the  largest  of  the  provinces  of  Eastern  Siberia.  It  lies 
ijn  the  latitude  of  62  de^ees  north,  and  beneath  the  meridian  of 
129**  40  east  of  Greenwich.  It  is  the  most  northern  of  the  pro- 
vincial capitals  of  Siberia,  and  is  the  place  of  residence  of  the 
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ciyil  governor  of  the  depaalmenty  and  of  an  tMpravwk  and  a 
gctrodmcha.  It  possesses  a  population  estimated  at,  4000  soula^ 
composed  of  the  mingled  race  ot  Kusso-Siberians  and  Yakoutes^ 
with  a  few  pure  Russians,  who  are  chiefly  officials  in  the  serrice 
of  the  government  and  of  the  Russian  Fur  Company.     *  ^  *    * 

Yakoutsk  is  at  present  the  centre  of  the  fur  trade  of  Siberia^ 
and  is  annually  the  depository  of  furs  to  the  amount  of  upwards 
of  two  millions  of  rubles.  Salt  and  talo  are  here  also  exchanged 
for  merchandise. 

Notwithstanding  the  somewhat  heterogeneous  materials  which 
compose  the  population  of  this  provincial  town,  to  the  eve  of  a 
stranger,  the  inhabitants  appear  to  be  almost  wholly  Yakoutes* 
on  account  of  the  features  of  the  face,  in  particular,  of  that  race 
being  more  distincUy  marked  than  those  which  distiii^uiah  the 
proper  Russians.  Ijie  proportion  of  Yakoutes,  however,  of  un- 
mingled  blood,  does  not  exceed  a  quarter  of  the  population.  The 
mixed  race,  in  the  light  in  which  they  are  chiefly  seen  by  stran- 
gers, seem  quite  conlormists  to  all  Russian  uss^ges,  though  this 
IS  not  in  all  thinjgs  in  reality  the  case.  At  their  homes,  and  in 
their  domestic  amedrs,  and  in  their  language,  they  are  Yakoutes; 
while  in  their  religion,  and  in  regard  to  the  social  rights  which 
they  have  been  admitted  to  enjoy,  they  are  not  now  distin- 
guished from  their  fellow  subjects  even  of  the  pure  Russian 
race.  *  *    .       *  *  *  * 

But  at  the  same  time,  while  at  Yakoutsk  we  find  the  best 
exampjle  of  those  happy  consequences  of  this  accommodating 
disposition  of  the  Russians,  it  is  nere  also,  that  in  comparing  the 
Russian  conquest  of  the  aboriginal  inhabitants  of  the  country 
with  the  conquests  of  other  nations  of  which  history  affords  us 
ample  examples,  we  discover  the  more  essential  moral  causes  of 
the  different  results  that  the  sequel  of  their  several  wars  has 
produced.  The  Spaniards,  whose  conquests  form  the  greatest 
contrasts  with  those  of  the  Russians,  carried  before  them  the 
cross,  for  which  they  opened  a  passage  by  the  sword,  and  by 
worse  means,  carrying  on  exterminatmg  war  against  all  who 
submitted  not  blindly  to  their  authprity,  and  embraced  not  tJie 
faith  which  was  to  them  a  religion  of  blood  with  no  other  moral 
than  that  which  recognised  the  right  of  the  strong  to  commit 
every  kind  of  violence  against  the  weak.  The  Russians,  wiser,  and 
better  endowed  with  the  true  spirit  of  the  religion  they  profess, 
have  carried  with  them  also  the  same  emblem  of  peace  and  good- 
will from  Heaven  towards  man.  But  the  means  by  which  they 
have  opened  the  passage  for  the  symbol  of  their  feiith,  and  by 
which  they  have  planted  it  in  new  soils,  has  been  justioe  and 
equal  rights,  for  the  firm  establishment  of  which  their  tolerant 
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0fiAt  has  been  the  pledge.  Thus,  while  the  Spamards  lighted 
toe  flames  of  war  and  hatred  which  are  £ur  from  being  extin- 
guided  even  at  this  day,  and  afterwards  converted  to  Chris- 
tianity only  in  name  the  feeble  remains  of  the  people  whom 
they  nearly  destroyed,  the  Bussians  have  by  their  humani^  I 

subdued  and  reclamied  whole  nations  of  tut  more  barbarous  ' 

i^aoes  than  any  which  the  Spaniards  encountered,  and  added  «| 

theqi  to  the  number  of  which  tneir  empire  consists,  and  to  whom  i 

their  laws  and  their  protection  extend.  *  *  \ 

As  we  landed  at  Yakoutsk,  there  were  a  dozen  or  twoi* 
men  and  women  gathered  upon  the  shores  of  the  little  port. 
The  costume  o£  the  men  we  observed  differed  very  little  horn 
that  of  the  Siberians  generally,  but  that  of  the  women  was  no- . 
vel  to  us.  The  men  wore  skms,  cut  in  imitation  of  the  caftan, 
trousers,  fur  caps,  and  short  boots  of  untanned  leather;  but  the 
women  were  dressed  in  very  short  caftans,  also  of  skins,  witJi 
a  border  of  the  breadth  of  half  the  length  of  the  skirt  in  scar- 
let cloth,  and  enormous  bear-skin  caps.  They  also  had  the  short 
boots  of  untanned  leather;  but  their  legs  were  bare  like  those 
of  Highland  Tntfn.  *  •  »  #  # 

We  found  the  streets  of  the  town  laid  out  with  the  same 
regularity  as  those  of  the  greater  part  of  the  towns  both  in  Eussia 
and  Siberia,  and  the  town  divided  into  two  nearly  equal  parts 
by  a  brook  of  not  ver^  limpid  water,  for  which  space  enough, 
however,  has  been  left  for  a  fine  river  to  flow,  with  a  puWio 
promenade  on  either  side. 

We  counted  during  our  walk,  six  churches,  all  of  which  had 
been  painted  in  the  usual  yellow  and  green,  but  none  of  them 
had  much  remaining  of  this  mark  to  distinguish  them  from  the 
ordinarv  houses  of  the  town.  There  is  also  a  convent  here,  with 
a  church  belonging  to  it ;  and  there  are  some  remains  of  an  old 
Cossack  fortress,  which  is  said  to  have  been  erected  by  the  con- 
querors of  Siberia  so  long  ago  as  1647.  *     *  *  *  ' 

The  weather  had  been  extremely  variable  during  the  first 
da^s  of  our  detention  at  Yakoutsk.  Sometimes  a  scorching  sun- 
shine during  the  greater  part  of  the  day  was  succeeded  by  a 
cold  wind  and  rain  in  the  evening,  and  the  thermometer  did 
not,  after  our  arrival,  indicate  more  than  11  Beaumer  degrees 
of  heat,  until  the  7th  of  the  month,  when  it  rose  to  18.  On  the 
ninth,  it  stood  at  15  at  eight  o'clock  in  the  morning,  and  at  16  at 
noon,  and  on  the  tenth  at  16  in  the  morning,  and  17  at  noon, 
ivith  every  appearance  of  settled  weather." 

Yakoutsk. — We  have  no  correct  data  as  to  the  temperature    « 
of  the  weather  at  Yakoutsk,  there  is  every  reason  to  believe 
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that  the  sammers  are  short  and  the  wintera  veiy  long.  "We 
have  seen  statements  which  represent  that  there  are  years  when 
the  frost  never  leaves  the  earth  where  the  sun  cannot  reach  iL 
Of  course,  we  regard  this  as  not  to  be  wondered  at  in  that  fiff 
northern  region.  We  have  seen  snow  in  Virginia  Ijing  ia 
bank  as  late  as  the  middle  of  Jane.  In  1832  we  very  well  r^ 
member  seeing  large  quantities  of  snow .  lying  in  the  field  as 
late  as  the  first  of  May,  and  in  cultivating  the  land  the  snow  was 
in  the  way  of  the  fiirmers'  progress.  The  snows  remainiDg  as 
late  as  the  middle  of  June  was  where  the  sun  did  not  reach  it 
With  these  facts  existing  in  this  country,  we  certainiy  expeet 
the  firosts  to  remain  to  a  very  late  date  in  Siberia,  as  far  north 
as  Yakoutsk.  But  it  is  not  material ;  the  frost  may  be  perpetoaL 
and  the  snow  may  remain  upon  the  earth  for  a  century,  and 
still  the  success  of  the  telegraph  would  be  certain.  The  colder 
and  die  more  frozen  climates  are  the  best  for  the  electric  tdo- 
gradiil 

We  have  shown,  that  as  fiur  as  Yakoutsk,  the  country  is  set- 
tled, the  lands  fiartUe,  the  people  civilized  and  really  useful  iu 
the  cultivation  of  products,  that  the  lands  produce  the  varieties 
of  grains,  and  that  the  &ice  of  the  country  being  mostly  level 
and  abounding  with  timber,  a  telegraph  can  be  constructed  and 
maintained  without  any  difficulty. 

We  have  omitted  to  mention  that  the  entire  distance  from  the 
Prussian  boundary  in  Europe,  through  Russia,  across  the  UnJ 
Mountains,  to  Tomsk,  Irkoutsk,  Yakoutsk  to  the  sea  of  Ochotdc, 
IB  a  post  route,  and  everv  few  miles  a  change  of  horses  can  be 
made  at  post  stations  I  A  traveller  says : 

«  The  next  day  after  breakfiisting  upon  the  same  dish  on 
which  we  had  supped  on  the  previous  night,  we  set  off  with 
fresh  horses ;  and  finding  the  same  description  of  countxy,  with  a 
continuation  of  the  same  chain  of  small  lakes,  bordering  with 
meadows  and  grassy  slopes,  that  were  perfectly  dry,  we  en- 
countered no  obstruction,  and  reached  the  station  TBhishikeiafca, 
at  the  distance  of  thirty-two  versts  from  that  at  which  we  had 
slept,  at  an  early  hour. 

As  far  as  the  next  post,  Porotowska,  at  the  distance  of  thirty 
four  versts,  we  passed  over  the  same  description  of  conntiy, 
and  had  the  same  fiu^ility  of  travelling ;  ana  we  found  here  a 
similar  lodging  to  that  m  which  we  h^d  passed  the  previous 
night. 

Upon  the  third  day  of  our  journey,  we  set  off  at  an  early    1 
hour  with  fresh  horses,  and  continued  our  way  by  the  same 
chain  of  small  lakes,  which  it  was  now  quite  evident  were  but 
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the  deeper  parts  of  the  bed  of  an  ancient  grand  river,  through 
which  the- current  had  ceased  to  flow,  by  the  drying  np  of  its 
sources,  or  a  change  in  the  course  of  the  stream,  or,  possibly,  by 
some  -geological  phenomenon,  such  as  the  raising  of  the  land 
caused  by  imperceptible  volcanic  action.  Early  in  the  day  we 
arrived  at  the  post  of  Tshuraptshinska,  at  the  aistance  of  thirty- 
two  versts  from  that  at  which  we  had  passed  the  second  ni^nt 
of  our  journey  ;  and  soon  after  mid-day  we  reached  Arilatska, 
at  a  further  distance  of  thirty-two  varsts  from  the  post  last 
named.  *  *  *  *  *  *        ■ 

The  weather,  during  our  journey  up  to  this  time,  had  been 
exceedingly  fine,  with  the  thermometer  oscillating  during  the 
day  between  16  and  21  degrees  of  heat.  But  during  this  af- 
ternoon the  sun  was  obscured ;  and,  a  little  before  our  arrival 
at  this  post,  a  storm  of  thunder,  lightning  and  wind  commenced, 
which,  before  our  horses  were  relieved  of  their  burdens,  was  at- 
tended with  such  torrents  of  rain  as  to  make  us  think  ourselves 
fortunate  in  being  under  cover." 

Between  Yakoutsk  and  the  sea  of  Ochotsk,  the  route  is 
much  varied  in  its  formation  and  products.  The  distance  is 
about  seven  hundred  miles  to  the  port  of  Aian.  The 
country  next  to  Yakoutsk  is  very  uat'  and  swampy,  full 
of  marshes  and  ponds.  The  government  road  is  very  wdl 
improved,  and  the  swamps  are  crossed  by  pole  bridges,  in  the 
same  manner  as  the  marsnes  are  in  the  western  United  States* 
Part  of  the  route  is  hillj,  and  not  a  very  agreeable  country  for 
travelliug.^The  following  description  is  from  a  traveller,  who 
passed  ovvSiberia,  some  two  hundred  miles  north  of  the  route 
intended  to  be  followed  by  the  telegraph. 

"  Until  now,  the  spruce  in  its  ordinary  varieties  had  been 
sometimes  the  only  kind  of  tree  or  shrub  that  was  to  be  seen: 
and  at  other  times  the  larch,  with  more  kindly  growth,  flourished 
side  by  side  with  the  several  species  of  the  hardier  fir.     Here 
and  there,  indeed,  we  had  observed  the  pine  growing,  but  only 
to  the  size,  and  in  the  form,  of  A  mere  shrub.    But  now  ws  haa 
the  two  first  mentioned  of  these  species  among  the  innumerable 
varieties  of  the  fir,  of  more  luxuriant  growth  and  in  nearly 
equal  quantities,  and,  at  the  same  time,  pines  much  larger  in 
Bize  than  those  we  had  seen  before,  and  so  rare  and  curious  in 
^rm  as  to  be  worthy  of  particular  remark.    Not  in  a  few  in- 
stances merely,  but  during  nearly  the  whole  of  this  day's  jour- 
ney, we  observed  these  trees  growing  as  nearly  as  possible  in 
^lie  form  of  a  bell  turned  upside  down,  and  set  upon  its  handle, 
hich  was  represented  by  the  trunk  of  the  tree.    The  particular 
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species  appeared  to  be  that  of  the  common  white  pine,  whidi, 
although  1  had  seen  it  growing,  both  where  scarce  and  where 
abundant)  of  all  sizes,  from  the  shrub  up  to  the  sovereign  of  the 
most  magnificent  forests,  I  never  before  observed  it  taking  thi^ 
form.  Mere,  however,  where  it  seemed  to  have  robbed  ^  the 
other  species  that  appeared  in  its  inunediate  vicinity  of  iheir 
&ir  share  of  the  earth  s  foison  and  abundance — ^fbr  none  of  anj 
other  kind  which  were  near  it  exceeded  in  ^wth  tibe  smaller 
shrubs — ^its  height  did  not  exceed  that  of  the  spruce  in  favo^ 
able  situations,  or  perhaps  twenty  feet,  while  the  bowl  of  the 
bell  that  was  formed  must  have  been  in  many  instances  eighty 
or  ninety,  and  in  some  cases  above  a  hundred  feet  in  circum- 
ference. 

The  weather  had  been  fine  since  we  reached  the  diy  lands, 
and  we  enjoyed  the  first  part  of  this  day,  as  fi'eer  fixnn  the  natu* 
nl  obstructions  to  travelling  which  the  country  oflfers,  than  any 
we  had  passed  since  the  first  days  of  our  journey.  We  were 
continually  ascending  the  hills  in  fix>nt  of  us ;  and,  before  mid- 
day, the  streams  had  become  mere  brooks,  though  our  way  was 
now  moie  precipitous,  and  more  fetigaing  for  o^  hones. ' 

Early  in  the  afternoon  we  crossed  the  summit  of  the  first 
ridge  of  hills  of  any  considerable  height  forming  the  grand 
mountain  range.  Owing  to  the  rugged  character  or  the  ground, 
and  the  winding  of  the  ways  through  which  we  had  pa^ed,  we 
had  obtained  but  one  view  of  the  country  around,  and  that  had 
been  at  no  great  elevation.  But  here  we  were  more  fortunate ; 
and  we  halted  for  a  short  time  to  rc&esh  our  wearied  sense,  so 
long  fixed  upon  the  same  scenes  immediately  aro^|^  us.  We 
hacT  now,  indeed,  an  extensive  view  of  the  country  through 
which  we  had  passed,  which  presented  to  us  an  undulated  and 
vast  tract  of  land  covered  with  its  sombre  groves,  that  seemed 
to  want  nothing  but  the  variations  in  the  color  of  die  v^etation 
of  more  temperate  climes  to  exhibit  all  the  freshness  and  variety 
of  the  most  luxuriant  forests. 

After  this  we  passed  over  narrow  plains  ox  shallow  valleys, 
in  which  the  horses  were  sometimes  up  to  their  knees  in  snow, 
and  at  other  times  marching  upon  masses  of  ice,  honeycombed 
upon  the  surface  by  the  rays  of  the  sun,  though  quite  solid  be- 
n'eath.  These  are  the  glacial  districts  of  these  mountains^  whence 
the  streams  of  the  lower  country  are  supplied  with  water,  when 
the  sun  has  its  full  force  in  the  height  of  summer.  This  source, 
however,  of  these  streams  is  cut  on  with  the  earlier  frosts,  vrhich 
usually  occur  towards  the  end  of  August;  after  which  t^e  lesser 
rivers  are  dried  up.  In  some  places  we  found  rents  in  the  ice 
like  fissures  in  solid  rocks ;  and  through  these  the  water  w^ 
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ranning  oyer  the  gtound  in  windii^  oourses  just  in  the  znasLner 
that  the  brooks  ffenerally  flow ;  and  to  pass  them  was  difficulty 
on  acoount  of  me  thickness  of  the  ice,  which  was  from  ten  to 
Meen  feet.  But  in  some  places  these  unsubstantial  banks  of 
the  streams  w^re  so  worn  beneath  by  the  pasdage  of  the  water, 
that,  upon  the  horses  approaching  the  edge  of  them,  large  sheets 
upon  which  we  were  marching  broke  off,  and  let  us  easily  down ; 
wnile  the  noise  they  occasioned  in  falling,  made  the  hills  echo 
with  the  loud  sound  from  one  extremity  of  the  vale  to  the 
other.  But  what  was  most  remarkable  to  observe  upon  these 
glacial  fields,  was  the  heat  of  the  sun's  rays  reflected  from  the 
ice,  which  was  greater  than  any  thing  of  the  kind  I  remembered 
experiencing,  except  the  reflection  from  the  sand  in  the  hottest 
climates.  Here,  too,  and  far  from  the  dry  ground  or  trees,  the 
quantity  of  the  mosquitoes  which  swarmea  until  five  in  the  after- 
noon exceeded  any  thing  we  had  met  with  in  the  swamps.  Al- 
together, the  scenes  ana  all  we  experienced  during  this  day 
were  novel  in  our  travels ;  and  the  noise  at  all  times  of  the  ice 
melting  sensibly  around  us — the  occasional  deep  soimds  caused 
by  the  falling  of  masses  of  the  frozen  element  by  the  side  of  the 
streams — the  crackling  of  the  horses'  feet  as  they  crushed  the 
honeycombed  ice  beneath  them — the  murmur  of  the  running 
waters — ^the  clouds  of  mosquitoes,  and  the  excessive  heat, — 
left  an  impression  as  indelible  as  that  of  the  more  disagreeable 
portions  of  the  journey  already  described." 

The  country  above  described,  is  on  the  route  formerly  the 
government  highway  to  the  sea ;  but,  it  has  been  of  late  changed; 
it  now  runs  from  Yakoutsk  to  Aian,  and  not  to  the  port  of 
Ochotsk.  Here  is  a  description  more  appropriate  to  the  tele- 
graph route. 

"  For  the  endless  firs,  sown  over  the  whole  surface  of  the 
ground  in  larger  or  smaller  quantities,  depending  upon  the 
character  and  quality ^of  the  soil,  and  the  elevation  of  the  coun- 
trv,  and  exhibiting  only  the  little  varieties  of  color  and  foliage 
which  their  several  tribes  admit,  we  had  now  around  us  axoixture 
of  the  several  perennial  green-leafed  trees  that  have  been  mention- 
ed as  growing  in  spare  quantities  in  different  parts  of  the  coun- 
try through  which  we  passed  during  the  journey,  with  a  larger 
proportion  of  the  lines  of  more  luxuriant  growth.  Along  the 
oanks  of  some  of  the  brooks  we  now  found  strawberries ;  and 
here  and  there  we  perceived  open  spaces,  covered  with  a  variety 
of  shrvubs,  among  which  were  mingled  currant  bushes,  the  fruit 
of  which,  though  not  sufficiently  advanced  to  exhibit  color,  wv 
evidently  of  the  red  sort.    Our  men  were  in  raptures  of  dje- 
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]] At  at  the  sight  of  tbis  frait  even  in  its  present  state^  and 

Sucked  and  ate  quantities  of  it ;  but  we  reserved  our  sppetiteB 
or  something  more  solid  in  prospect.  A  variety  of  nowers 
were  also  seen  flourishing  here  among  the  brambles  and  under- 
wood, amidst  which  the  rose  and'  the  flag-iris  were  predominant. 

This  change  in  the  appearanceof  the  country  and  the  vege- 
tation, was  as  unexpectea  as  it  was  agreeable  to  us,  seeing  wX 
we  had  yet  scarcely  recrossed  the  60th  degree  of  latitude,  and 
it  seemed  to  make  some  amends  for  our  physical  dq)riva* 
tions.  »  *  •  *  ♦  ♦ 

After  descending  this  range  of  hills,  we  came  into  a  vale  of 
extreme  fertility.  The  green  and  broad  leafed  trees  that  chiefly 
flourished  here,  were  the  lime  and  the  birch ;  of  the  hardier 
species  of  the  fir  tribes  which  were  more  fiimiliar  to  our  eyes, 
we  observed  only  the  larch.  The  wood  was  open,  and  ihe 
trunks  of  some  of  the  limes  were  firom  three  to  four  feet  in  cir- 
cumference, and  the  branches  were  much  larger  than  the  pro- 
portion which  is  usual  to  that  size  of  trunk  in  most  forest  trees, 
out  they  had  very  few  small  boughs,  and  very  little  fresh 
foliage. 

Along  the  banks  of  a  slow  rivulet  by  which  our  path  lay,  we 

observed  shrubs  of  various  kinds  in  full  bloom,  and  growing 

with  such  luxuriance  as  in  several  places  to  obscure  the  view  of 

the  stream.    Among  these,  the  rose-trees  were  predominant. 

In  many  instances  they  reached  to  seven  or  eight  feet  in  height, 
*  «  *  *  *  * 

The  next  morning,  as  we  advanced,  we  found  the  fertility 
of  this  plain  greater  than  that  of  any  portion  of  the  country 
through  which  our  path  had  hitherto  lain.     Early  in  the  day  we 
passed  by  several  i  akoute  huts,  where  we  were  plentifully  sup- 
plied with  cream.     The  distances  from  one  another  at  which 
the  several  families  that  inhabited  these  houses  were  dwelling, 
in  the  midst  of  a  country  where  there  is  no  scarcity  of  pasture 
to  maintain  their  cattle,  which  furnish  the  sole  means  of  their 
subsistence,  seemed  indicative  of  their  race  being  of  a  gloomy 
and  unsocial  disposition.     "We  believed  this,  however,  not  to  oe 
the  case;  and  we  made  inquiries  of  them  why  they  lived  so  far 
apart.    But  in  reply  we  heard  only  the  same  reasons  that  are 
onen  given  in  very  different  countries,  for  the  conservation  of 
usages  that  ought  long  since  to  have  been  abolished,  that  sach 
was  the  custom  of  their  fathers. 

Attached  to  all  the  houses  that  we  passed  by,  after  crossing 
the  last  hills,  there  were  larger  portions  of  pasture-ground  than 
we  had  before  seen ;  and  the  grass,  though  of  a  coarse  descrip- 
tion, was>  here  growing  most  luxuriantly.  Bv  the  stream,  the 
abundance  of  wild  productions  of  the  several  kinds  with  which 
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ire  were  fiuniliar,  still  more  surprised  tis.  The  rose-bushes, 
which  were  everywhere  in  great  plenty,  were  in  some  instances 
6om  six  to  nine  feet  in  height  Early  in  the  day,  we  crossed 
sereral  times  a  stream  of  a  chalky  colour ;  and  we  observed  that, 
whenever  the  stones  broke  its  smooth  course,  appeared  a  foam 
like  soap-suds,  which  covered  the  surface  of  tne  water  as  far 
down  as  the  eye  could  reach." 

Such  is  the  nature  of  the  country  through  which  the  proposed 
telegraph  will  pass ;  some  of  it  is  unfavourable,  having  but  few 
settlements,  and  inhabited  by  people  uneducated.  Notwith- 
standing all  the  unfavourable  features  of  the  country,  there  are 
no  formidable  obstructions  to  the  construction  of  a  telegraph. 
We  have  built  lines  in  America  over  worse  pountry,  cmnate 
more  unfavourable,  and  among  people  no  better  than  the 
phlegmatically  disposed  Siberians.  We  nave  not  forced  upon  the 
reader  wholly  our  own  views,  but  we  have  given  the  information 

fained  from  a  multiplicity  of  authorities.    The  distance  from 
rkoutsk  to  the  sea  of  Ochotsk,  is  about  2,800  miles,  and  es- 
timated to  be  about  6,650  miles  from  Moscow. 

The  port  of  Aian  li  superior  as  a  harbor  for  vessels,  and  is 
destined  to  be  a  town  of  great  importance ;  and,  we  supposent 
-will  be  the  great  Russian  mart  on  that  sea.  Prom'  Aian,  we 
propose  to  run  the  line  around  the  sea  of  Ochotsk,  north  to  the 
Gape  lamsk,  and  thence  across  the  narrow  neck  of  sea  to  Cape 
TJtkaloka,  in  Kamtchatka.  ^ 

Arriving  in  Kamtchatka,  we  will  extend  the  line  to  a  con- 
venient point  for  connection  with  the  Aleutian  Isles.  We  can 
also  run  south  to  Petropavlovski,  the  principal  fortress  and  town 
in  Eoimtchatka.  For  the  benefit  of  the  reader,  we  give  a  few 
facts  on  the  Peninsula,  which  will  serve  to  show  that  the 
country  is  not  a  range  of  desolate  hills,  covered  with  perpetual 
snow,  and  inhabited  by  barbarians. 

^'  Kamtohatka  comprises  the  whole  of  that  great  peninsula 
which  stretches  out  from  the  coast  of  Asia  at  its  north-eastern 
extremity,  and  is  washed  by  the  Pacific  Ocean  on  the  east  and 
the  sea  of  Ochotsk  on  the  west.  It  lies  between  the  61st  and 
^th  degree  of  north  latitude,  and  between  the  155th  and  164th 
of  east  longitude.  It  is  between  700  and  800  miles  in  length, 
and  about  250  in  breadth  at  its  centre.near  the  latitude  oi  66 
degrees,  -but  not  above  eighty  or  ninety  at  either  of  its  extre* 
mities.  The  most  remarkable  natural  features  of  this  great 
peninsula  are  its  volcanic  mountains,  which  rise  at  intervals 
throughout  a  vast  range^  which  stretches  from  its  southern  to 
its  northern  extrentiity,  and  appears  to  be  but  a  continuation  of 
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the  volcanic  range  which  foims  the  Korile  lalandBi  and  eoctends 
even  to  Japan  and  the  islands  along  the  eastern  coasts  of  the 
Asiatic  continent.  It  has  only  one  navigable  liver,  called  the 
Kamtchatka,  whidi  &lls  into  me  Sea  of  Kamtchatka  near  the 
centre  of  the  peninsula,  but  it  has  many  less  considenible 
streams.  The  coasts  and  all  the  river  of  !Kamtchatka  abouad 
in  fish  and  water-fowl.  The  sea  is  frequented  by  whales  of 
several  species,  and  by  walruses  and  seals  in  great  abundance, 
besides  cod  and^  herring ;  and  in  the  rivers  are  found  great 
quantities  of  salmon.  Geese  and  ducks,  also,  of  several  species, 
freq uent  the  coasts  and  the  rivers  during  the  autumn  and  spring 
in  great  numbers. 

The  peninsula  is  inhabited  by  three  aboriginal  tribes,  the 
Eamtchatdales,  the  Kouriaks,  and  the  Ohlutors.  The  fiist  of 
these  occupy  the  southern,  and  the  other  two  the  northern  dis- 
tricts of  the  country.  But  the  whole  of  the  native  population 
Is  not  supposed  to  exceed  4,000  or  6,000  souls. 

The  climate  of  Kamtchatka  is  mucb  milder  than  that  of  the 
continent  in  the  same  parallel  of  latitude,  owing,  without  doubt, 
to  the  influence  of  the  sea  on  both  sides  of  it.  The  mayiTnum 
of  cold  in  the  southern  districts  does  not  exceed  20  degrees. 

*The  country  politicallv  forms  a  part  of  the  government  of 
Ochotsk,  and  is  comprehended  within  the  ^and  province  of 
Eastern  Siberia.  Its  capital  town  is  called  retropavlovski,  or 
the  town  of  St  Peter  and  St.  Paul,  and  is  seated  in  the  bay  of 
Avasha.  *  *  #  *  » 

The  Kamtchatdales,  however,  live  in  villages  like  the  Rus- 
sians in  winter,  when  they  hunt  and  procure  furs,  some  of  which 
they  exchange  with  the  traders  for  useful  articles,  bat  the  most 
part  for  vodka  and  tobacco.  *  *  » 

The  imperial  govemmeift,  in  conjunction  with  the  A^cul- 
tural  Society  of  St  Petersburg,  has  established  two  superinten- 
dents of  agriculture,  who  travel  and  distribute  seeds  sent  from 
BuBsia,  and  collect  information  oonceming  the  condition  and 
capabilities  of  the  country. 

On  one  occasion  at  the  government^house,  the  commandant, 
whose  interest  seemed  fully  engaged  in  the  advance  and  pioB- 
perity  of  the  country  under  his  government,  exhibited  a  spem- 
men  of  dpth  manufiictured  by  two  Eamtohatdale  girls  of  the  in- 
terior of  the  country,  and  also  some  speoimens  of  the  jimtB 
from  which  it  was  made.  The  doth  was  not  very  fine,  but  was 
said  to  be  extremelv  durable.  The  plant  which  furnished  the 
raw  material  is  called  Krapeva  hj  tne  natives.  It  veiy  much 
resembles  our  stinging  nettle,  but  is  of  larger  growth  and  of  a 
flbie  maoh  stronger.    Those  which  wero  eochibited  ww»  «p- 


wards  of  six  feet  in  length.  Specimens  of  the  cloth  had  already 
been  sent  to  St, 'Petersburg ;  and  the  agricultural  society  there 
had  forwarded  some  rich  presents  to  the  two  ingenious  girls.  * 
^he  gOY^imient  has  not  been  unmindM  that  mor^  culture^ 
if  it  do  not  precede,  must  at  least  march  hand  in  hand  with  ma- 
terial progress  of  any  kind ;  and  the  true  elements  of  proper 
civilization,  the  means  of  instruction,  have  been  affordled  the 
natives  of  the  southern  districts  of  the  peninsula.  Several 
schools  have  in  effect  been  established ;  one  at  Milkova,  820 
versts  from  Petropavlovski,  and  the  other  at  Clutchi&koi,  600 
versts  from  the  capital.  And  besides  these  there  are  other 
small  schools  for  young  children,  attached  to  the  ehurches, 
which  have  been  erected  and  endowed  in  difieient  parts  of  the 
country." 

The  middle  district  of  the  peninsula  is  described  as  being 
very  fertile,  comprising  an  extensive  valley,  lying  for 

*'  The  most  part  between  two  ranges  of  hills,  and  watered  by 
the  Biver  Kamtchatka.  Here  the  soil  is  composed  of  fine 
mould,  similar  to  that  which  we  have  seen  prevailing  in  Siberia ; 
and  its  natural  productions  are  abundant,  consisting  of  all  the 
varieties  of  the  fir  and  the  birch,  of  a  finer  growth  tnan  any  to 
be  found  in  the  same  latitude  upon  the  Asiatic  continent.  It 
was  the  general  opinion,  that  all  this  part  of  the  country  would 
produce  hemp,  fiax,  and  the  principal  culinary  vegetables.  Ships 
of  100  tons  burden  may  advance  200  versts  up  Sie  river  which 
here  fertilizes  the  country.  Easpberries,  strawberries,  whortle- 
berries, currants,  and  cranberries,  abound  also  in  the  same  dis- 
trict. There  is  likewise  much  grass  in  the  lower  lands ;  and 
many  forest  trees  flourish  on  the  drier  soils,  such  as  larch,  pop- 
lar, willow,  cedar,  and  juniper. 

The  wild  anim^  most  abounding  in  the  peninsula  are,  beaUi 
lynxeSy  sea  and  river  otters,  reindeer,  foxes  of  different  colours, . 
wolves,  and  martens  or  sables.  The  natives  exchange  annually 
about  100,000  of  the  skins  with  the  Bussian  traders,  for  various 
articles  of  merchandise.  Ducks,  geese,  and  other  oirds  of  pas- 
sage, are  plentiful  in  spring  and  autumn. 

Of  the  fish  with  which  the  rivers  abound,  salmon  of  several 
kinds  is  the  most  remarkable. 

Herrings  are  as  plentiM  in  raring  and  autumn,  as  upon  the 
coast  of  Europe  and  America.  Smelts  are  likewise  plentiM  al 
the  same  season.      #  #  *  « 

There  is  little  doubt  that  the  peninsula  is  rieh  in  mineral 
d^OBitflybuiit  has  beettTeiyimp^eetly  explored.  The  natives 
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are  said  to  know  of  districts  which  abound  in  the  pieciota 
metals,  but  which  they  judge  it  prudent  to  conceal,  lest  it  should 
tend  to  increase  the  number  of  the  Bussians  in  their  oountiji 
and  by  and  by  lead,  as  they  seem  to  have  a  somewhat  obscare 
presentiment^  to  their  being  forced  to  labour  in  the  mines." 

Iron  ore,  coal  and  other  valuable  mineSi  exist  to  a  yerj  great 
extent  throughout  the  entire  country  I 

<^  There  is,  perhaps,  no  country  in  the  world  that  is  of  more 
purely  volcanic  formation  than  Kamtchatka.  The  whole 
peninsula  must  be  considered  to  be  compoced  of  but  one  vast 
range  of  volcanic  mountains,  and  the  wAris  which  remains  of 
the  substances  emitted  during  their  eruption  at  different  periods 
in  the  geological  history  of  our  planet  Many  of  them  still  are 
in  a  state  of  action.        #  ♦  *  ♦  • 

From  the  crater  of  the  Avasha,  which  is  immediately  behind 
Petropavlovski,  have  been  thrown  at  the  same  time  stoines,  lava, 
and  water ;  and  from  the  two  mightiest  in  a  state  of  action, 
Klutchewsky  and  Assachninsk,  the  ashes  have  been  thrown 
beyond  a  hundred  versts." 

Much  of  the  country  is  fertile,  though  abounding  with  hills 
and  valleys.  The  river  bottoms  are  cultivated,  and  produce  the 
useful  commodities  of  the  inhabited  countries.  The  people  are 
very  civil,  and  though  not  so  rapid  in  life  as  the  inhabitants  of 
the  modern  world;  yet,  they  would  be  less  offensive  to  a  tele- 
graph line.  Our  readings  on  Kamtchatka  teaches  us  to  believe, 
tnat  a  telegraph  can  be  as  easily  constructed,  as  across  the  great 
chain  of  mountains  in  America.  Having  now  noticed  the  route 
of  the  proposed  telegraph  across  the  continents  of  Europe,  and 
Asia,  to  the  Pacific  Ocean,  on  the  eastern  shores  of  Elamtchatka, 
we  will  examine  the  route  to  America  across  the  Pacific  Ocean. 

We  do  not  deem  it  necessary  to  discuss  the  advantages  or 
disadvantages  of  the  route  around,  and  crossiog  Behring  Straits. 
Many  genUemen  regard  that  as  the  best  for  the  telegraph. 
There  are  no.  mountain  icebergs  there  to  destroy  the  electric 
cable ;  there  are  no  great  slides  of  ice  to  break  asunder  the  sub- 
terranean wires,  as  has  been  wildly  imagined,  and  there  are  no 
elements  in  nature  to  injure  the  successful  working  of  a  line  by 
that  route.  We  do  not  propose  to  run  by  the  Behring  Straits, 
because  it  will  oost  less  to  run  the  line  direct  over  to  America, 
along  with  the  chain  of  Aleutian  Isles,  which  seem  to4iave  been 
placed  there  by  the  hand  of  nature,  to  aid  the  girdling  of  the 
world  with  the  telegraph*    We  have  no  doubt  of  the  prMti- 
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oability  of  both  routes,  but  as  these  telegrapli  isles  are  so  beauti-' 
fully  arranged,  and  located  at  short  distances  from  each  other, 
and  within  a  moderate  climate,  we  have  fixed  upon  that  direction 
as  the  best  for  the  purposes  in  view. 

Aleutian  Isles. — Proceeding  from  the  eastern  coast  of 
Eamtchatka  with  the  electric,  telegraph  to  the  American  ^n- 
tinent,  we  propose  to  occupy  these  islands.  They  are  in  the 
possession  of  Bussia.  Many  of  them  will  not  be  used,  because 
their  respective  proximity  preclude  the  necessity.  Such  of 
them  as  may  be  deemed  advantageous,  will  be  employed  tor  the 
enterprise.  Many  of  them  are  surrounded  with  shoal  water, 
broken  and  projecting  rocks,  rendering  them]  inaccessible. 
There  are  many  fine  islands  among  them,  well  suited  for  the 
landing  of  a  cable.  If  deep  water  be  required,  there  are  those 
that  can  be  approached  with  deep  water.  If  shallow  water  be 
required,  then  we  can  select  those  suited  for  that  purpose.  If 
inhabited  islands  should  be  required  only,  then  we  can  select 
those  alone,  and  if  not,  we  can  select  those  few  upon  which  there 
are  no  people. 

The  mhabitants  of  these  islands  are  very  well  informed,  and 
are  perhaps  better  disposed,  than  the  people  of  any  other  part 
of  the  northern  hemisphere.  Their  pursuits  are  directed,  mostly 
in  fishing  and  hunting.  Cattle  are  grazed  on  some  of  them,  and 
the  products  of  the  earth  are,  also,  cultivated  to  a  moderate 
extent. 

The  Aleutian  Isles  are  divided  into  four  divisions — ^the  BKg* 
nie  group  is  composed  of  four  islands,  the  BjoA  Islands  compose 
several  more,  the  Andrbinoff  Isles  compose  another  group,  aaid 
the  next  are  the  Fox  Islands^  composed  of  several  which  extend 
to  the  AUask  Peninsula  of  the  American  continent. 

We  do  not  deem  it  necessary  to  go  into  details,  as  to  the 
characterfpf  these  islands.  That  can  be  done  in  the  fature. 
They  are  scattered  across  the  Pacific  Ocean,  from  Eamtchatka 
to  America,  at  distances  varying  from  one  to  fifty  miles  apart, 
and  they  are  from  one  to  eighty  miles  in  length.  Some  of  them 
are  quite  low,  and  others  are  composed  of  immense  mountains, 
exceeding  in  height  the  great  Ural  Mountains.  Some  of  the 
higher  peaks  are  covered  with  per|)etual  snow.  Some  contain 
volcanoes'  and  abound  with  hot  sprii^s.  The  volcanoes  con- 
tinually issue  smoke,  and  one  of  th*  higher  peaks  contain  a 
large  lake  of  boiling  water. 

These  islands  have  been  examined,  and  we  have  before  us 
very  coYrect  data  as  to  their  topographical  features,  the  geolo- 
logical  formations  of  the  earth,  the  latitude  and  the  longitude  of 
each  ;  the  depth  of  the  water  around  each,  the  product^  the  in- 
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habitants,  aud  the  dimate  of  the  whole.    With  this  information 

we  think  we  can  safely  come  to  proper  conclusions,  as  to  their 
fitness  for  the  purposes  of  the  telegraph.  We  hare  studied  them 
very  carefully,  and  the  line  can  be  carried  by  this  route  with 
the  utmost  facility. 

Lauding  the  line  upon  the  western  end  of  the  Aliask  Pen* 
insula,  which  projects  many  miles  into  the  ocean,  from  America, 
we  will  follow  its  most  favourable  formations.  The  length  of 
the  peninsula  is  830  miles,  and  from  25  to  90  miles  in  breath. 
On  this  peninsula  are  high  mountains,  and  a  peak  towering  high 
in  the  heavens,  on  the  suxmnit  of  which  is  a  volcano,  that  will 
equal  in  grandeur  the  Hecla,  Vesuvius  and  uEtna.  There  are  not 
many  inhabitants  on  the  land,  perhaps  not  more  than  10,000, 
but  they  are  ffoodand  useful  people. 

The  line  will  run  around  the  head  of  Cooke's  Inlet^  proceeding 
south  along  the  coast^  to  the  British  possessions,  latitude  54^  40. 
The  whole  countrv  between  Cooke's  inlet  and  tlie  British  boun* 
dary  is  of  varied  iormations,  mostly  hilly,  having  a  few  streams 
entering  the  ocean.  The  streams  can  be  easily  crossed,  and  the 
mountains  in  the  interior  are  gradual  in  ascent,  rendering  them 
accessible  to  travellers,  sufficiently  so,  at  least,  for  the  construe- 
tion  of  a  telegraph.  The  coast  is  more  or  less  populat^  hav- 
ing some  11,000  people  scattered  over  the  country. 

The  lands  are  capable  of  producing  wheat,  barley,  oats,  &a, 
and  the  climate  favours  their  ^owth.  With  a  better  manage- 
ment of  the  people  firom^iiat  wnich  is  ezerciaed  over  them  now 
by  the  Fur  Company,  will  make  the  inhabitants  advance  in  the 
cultivation  of  the  products  of  the  earth.  Their  main  commodityr 
ia  fur,  and  that  is  the  marketable  article.  If  they  would  devote 
more  attention  to  the  cultivation  of  grains,  the  country  would 
very  soon  change  in  its  appearance,  and  where  the  fox  and  other 
fur  tribes  inhabit,  the  plough  would  occasion  the  <^u3t  to  be 
beautified  with  the  useful  products  of  the  earth. 

Passing  from  the  Bussian  territorv  in  America  across  the 
British,  to  the  United  States,  at  49^  60,  we  ent^r  a  country  well 
understood  by  the  people  of  the  present  age.  We  do  not  deeia 
it  necessary  to  speak  of  this  country,  nor  of  the  people  ;  as  l^e 
character  of  both  are  well  known  to  be  &voura1ble  to  the  con- 
struction of  a  telegraph.  The  maintenance  of  Uie  line  is  anr 
other  question.  £i  thtt  we  shall  have  trouble  from  the 
Indians.  The  rapid  settlements  of  the  whites  along  the  ooae^ 
wise  territory,  will  occasion,  perhaps,  the  hostiliw  &om  tbe 
savage  tribes;  but  a  few  years  will  dispel  these  fears.  TIm 
Indians  will  be  compelled  to  go  into  the  mterior,  and  the 
will  be  thickly  set^^ed  by  the  enterprising  whites.    Ten 
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will  perhaps  place  a  million  of  people  in  this  conntiy,  scattered 
aJl  along  tne  coa^t  1  Proceeding  along  the  ccTast  of  the  Pacifies 
Ocean,  soath  to  San  Francisco,  all  the  important  towns  will  be 
placed  in  communication  with'  the  Atlantic,  European  and 
Asiatic  people.* 

At  San  Francisco  the  line  will  connect  with  the  great  Ailan- 
tie  and  Pacific  Telegraph,  which  is  under  arrangement  of  con* 
crtmotion  bj  the  American  people.  For  the  particulars  as  to  the 
plans  of  this  gigantic  enterprise,  reference  na  requested  to  the 
artide  upon  that  subject  in  the  second  number  of  the  piresent 
volume  of  the  Companion. 

Frran  St.  Louis,  Missouri,  we  will  have  two  connections  with 
the  Atlantic  Ocean;  one  through  the  States  and  the  othei 
through  Canada,  via  Chicago.  If  the  Atlantic  Ocean  telegraph 
starts  from  Labrador,  a  line  on  the  north  side  of  the  St.  Law- 
rence can  be  run  to  make  a  connection,  and  another  through 
the  Provinces,  Newfoundland,  and  thence  to  Labrador.  These 
connections  can  be  readily  completed,  as  much  of  the  lines 
are  at  present  in  operation. 

We  nave  devoted  room  enough  to  the  consideration  of  thfe 
subject  in  the  present  number.  Facts  have  been  given  sufficient 
to  convince  any  one  that  a  telegraph  can  be  constructed  around 
the  world.  We  have  shown  that  the  country  through  which 
the  line  will  run  is  well  suited  for  the  construction  of  the  tele- 
graph, that  the  climate  is  not  unfavorable,  and  that  the  people 
are  not  barbarous,  as  has  been  slanderously  promulgated  to.tihe 
world  by  conceited  writers,  but  by  people  who  are  the  best  in 
the  world,  inhabiting  the  entire  country,  except,  perhaps,  the 
American  coast  where  the  savage  tribes  of  Lidians  roam.  These 
is  no  part  of  the  route  more  covered  with  lakes,  swamps,  toad 
inundations,  than  some  parts  of  America  where  we  have  con- 
structed lines  of  telegraph,  and  where  they  have  been  in  opera- 
tion for  many  years.  We  are  sure  there  is  no  country  through 
which  the  line  will  run  so  unfisivorable,  so  difficult  either  to 
build  or  maintain  a  telegraph,  as  upon  Newfoundland,  where 
the  energy  of  our  people  is  rapidly  approaching  the  Atlantic 
coast  with  the  electric  wires.  As  to  the  Atlantic  Ocean  section, 
we  refer  the  reader  to  the  article  on  that  subject  in  the  present 
number  of  the  Companion.  We  have  been  as  brief  as  we  pos- 
sibly could  in  the  discussion  of  the  subject.  We  have  omitted 
many  fiw5ts  which  would  greatly  favor  the  proposition,  but  we 
could  not  say  all  in  a  volume  of  less  than  nve  hundred  pages. 
A  route  of  thirty  thousand  miles  over  a  country  presumed  to  be 
but  little  knowUi  circling  the  whole  earth,  cannot  be  discussed 
within  a  few  pages.    We  do  not  addr^s  these  remarks  to  the 
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mind  limited  by  narrow  boundaries,  poisoned  with  envy,  selfisfa- 
nesSy  and  prejudice.  We  seek  for  the  consideration  of  those 
persons  who  are  imbued  with  a  liberal  state  of  patriotism,  and 
a  zeal  commensurate  with  the  progressive  state  6f  the  age. 
They  alone  can  grasp  with  justness  and  competency  the  vastness 
of  this  magnificent  and  stupendous  enterprise.    That  it  will  be 

^  oonsummated,  we  have  no  doubt  That  it  will  subserve  the 
welfare  of  all  nations,  and  be  calculated  to  bless  generations  to 
come,  we  earnestly  believe.  So  ^  as  we  can  devote  our  ener- 
gies to  the  realization  of  these  hopes,  we  intend  to  prosecute  the 

*  cause  to  the  end  of  life,  or  until  the  enterprise  is  complete^  and 
the  world  cirded  with  one  continuous  stream  of  the  electric 
&mel 
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BUmOPX  AHD    AKKKICA.    TO    BE  COKKECTED    BT  THE    SLCOntIO     TELSOEAPff— 
A    COMPANT    FORMED — PBOORESS    OP  THB  BRTBRPRXBK. 


JOHN   W.  BRETT,  OF  EUROI^S, 

~     6BRANT8. 
TAL.    P.   SHAFFNER,    OF  AMEBICA, 
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The  connection  of  the  eastern  and  western  hemispheres,  bj 
electric  telegraph,  has  been  a  subject  of  grave  discussion  for 
many  years.  More  than  a  year  ago,  we  announced  to  the  Ame- 
rican people  that  we  were  engaged  in  the  lamest  prosecution 
of  that  undertaking,  and  that  we  intended  to  adhere  to  it  until 
success  was  triumphant.  Of  course,  we  have  many  times  calcn- 
oulated  the  cost  of  the  enterprise,  as  regards  money,  time  and 
life.  So  far  as  we  command  these  requirements,  the  undivided 
energies  of  our  future  life  will  be  directed  to  this  object  That 
we  snail  ultimately  be  successful,  there  can  be  no  doubt  We 
care  not  for  opposition,  as  we  are  confident  none  can  arrest  12a 
in  the  satisfactory  prosecution  of  the  enterprise.  There  may  be 
a  few  ambitious  persons  who  are  ready  to  grasp  a  favorable  op- 
portunity to  maJie  a  noise,  for  a  prospective  gain,  hoping  to 
have  their  silence  bought ;  but  we  can  assure  all  such,  th^t  any- 
vain  boasting  of  g^at  wealth  and  power,  only  occupies  in 
our  mind  that  consideration  which  is  generally  allotted  to  the 
music  of  ''  sounding  brass  and  tinkling  cymbal." 

In  order  to  consummate  this  vast  undertaking,  we  need  no 
high-sounding  names  of  men  who  have  figured  in  the  afiairs  of 
state,  in  the  fiourse,  Lombard-street,  Wali-street^  or  in  any  de- 
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jttTttnent  of  fancy  life.  A  select  group,  of  men  from  any  onA 
section  of  the  world,  will  not  be  sufficient  to  carry  out  an  en- 
terprise of  such  magnitude.  In  its  management  the  best  and 
most  experienced  telegraph  skill  that  can  be  employed  from  the 
whole  world  will  be  required  in  its  prosecution.  Money  will 
be  indispensable  in  its  aid ;  but  money,  without  the  experience  . 
and  knowledge  of  the  science  and  art  of  telegraphing,  will 
be  of  no  avail. 

It  is  often  the  case,  that  gentlemen  embark  in  telegraphing, 
and  because  they  are  possessed  of  a  few  dollars,  they  imagine 
that,  in  a  few  hours  a  thorough  knowledge  of  the  art  and  science 
of  telegraphing  can  be  comprehended.  That  which  requires  the 
devotion  of  years  to  obtain  by  the  practical  telegrapher,  a  man 
of  money  sometimes  conceives  he  can  grasp — with  nis  self-con- 
ceited genius — ^in  a  few  days.  Such  men  are  to  be  dreaded  in 
any  enterprise.  They  are  like  so  many  vampires  upon  the 
cause,  however  important.  Public  wd&re  never  receives  their 
solicitude ;  but,  it  is  their  own  selfish  ends  that  must  be  grati- 
fied  before  all  others,  even  at  the  sacrifice  of  the  public  weal. 
All  such  men  we  are  determined  to  eschew,  and  give  no  concern, 
in  the  management  of  this  grand  undertidking.  We  would 
much  prefer  seeing  the  whole  enterprise  fail,  than  in  the  hands 
of  speculators,  who  enter  into  the  companv  solely  for  specula- 
tive  gain,  for  the  present,  regardless  of  the  mture. 

We  are  not  particular  in  our  feelings  as  to  the  proper  place 
of  running  this  snbmarine  cable,  though  we  are  firm  in  the 
conviction,  that  it  will  be  best  to  adopt  the  Greenland  and  Ice- 
land route.  Nevertheless,  we  desire  tnat  all  shall  be  thorough- 
ly examined  and  judged  upon,  before  the  final  adoption  of  any. 
yfe  desire  to  see  a  cable  stretched  from  continent  to  continent^ 
that  will  endure  all  time ;  one  that  will  never  fail,  and  be  the 
means  of  advancing  the  interests  of  the  people  of  all  nations. 
We  hope  to  see  its  management  liberal  and  international.  We 
do  not  seek  any  advantages  for  the  American  people,  and  we 
hope  none  will  oe  sought  for  the  people  of  any  other  country. 
The  communication  should  be  free  to  all  alike  and  co-operatively 
under  the  shield  of  every  nation  of  the  globe.  We  hope  to  see 
it  beyond  the  possibility  of  interruption  through  the  power  of 
the  elements  of  nature ;  and  also  free  from  that  most  dreadful 
destroyer,  the  god  of  war.  It  is  the  uplifted  sabre  of  this  mon- 
ster that  gives  us  more  fear  than  the  combined  elements  of  natural 
creation.  With  the  pledged  faith  of  nations,  that  this  intelleo- 
tual  flame  shall  not  be  quenched,  we  can  confide  in  the  trium- 
phant creation  of  a  power,  that  can  say,  "  there  shall  be  peace 
Ld  good  will  among  men."  ^'  *^ 


In  tibiM  great  imdertaking  we  have  with  tis  that  noble  aad  in- 
trepid submarine  telegrapher,  John  Watkins  Brett,  Eeq^  of 
Europe.  His  name  has  ornamented  the  pages  of  European  hig- 
tory^  and  the  annals  of  years  near  at  hand  will  reoord  his  deeds 
great  in  America.  His  energies  have  no  bounds,  and  his  abili* 
tks  are  equal  to  any  emergency  in  the  prosecution  of  these  ad- 
vancements of  the  electric  telegraph.  His  devotion  to  the  ^- 
tension  of  the  telegraph  in  Europe  and  A£ica  entitle  him  to  the 

Satitude  of  nations,  and  particularly  the  governments  most 
rectly  interested.  In  the  erection  of  the  Transatlantic  Tele- 
graph Mr.  Brett  will  share  largely,  and  his  superior  experience, 
judgment,  and  energy,  will  be  of  pre-eminent  service  in  ils  con- 
summation. We  are  not  saying  too  much  when  we  asBeart,  that 
Mr.  Brett  stands  foremast  as  a  submarine  telegrapher,  and  has  no 
rival.  With  such  aid  we  have  no  fears  of  a  fiiilure.  We  do  not 
deem  it  necessary  to  give  a  full  statement  as  to  the  plan  of  car- 
rying out  this  enterprise.  That  will  be  promulgated  in  the  ftitore. 
Until  all  the  routes  are  thoroughly  examined,  and  all  questions 
properly  ^considered,  we  do  not  deem  it  proper  to  even  form  a  fixed 
opinion. '  We  have  given  the  different  routes  much  study;  yet 
there  are  circumstanoes  which  may  change  any  opinion  we  may 
have  formed  in  the  past ;  consequently  future  examinations  must 
determine  the  best  route  to  run  the  transatlantic  submarine  tele- 
graph. 

We  ffive  the  following  letter,  which  explains  itself  and  leave 
the  furuier  discussion  of  the  subject  for  the  future. 

ATLANTIC  OCEAN  TELEGRAPH. 

MCTROPOLITAH  HoTBL, 

New-York,  February  2,  1855. 

To  THB  Editors  of  the  Evsking  Post  : 

Gentlemim : — You  did  me  the  honor  to  notice  my  proposed  world- 
girdle  telegraph,  for  which  I  thank  you.  I  am  also  under  obUgaUoos 
to  the  press  throughout  the  laod  for  copying  your  editorial  upon  the 
subject.  A  discussion  of  the  scientific  questions  involved  in  Uie  pro- 
ject of  the  telegraph  across  the  ocean  I  do  not  deem  at  the  present 
time  opportune,  for  many  reasons ;  nevertheless^  it  is  well  for  the  en- 
terprise  to  be  under  public  consideration. 

I  have  seen  in  the  Louisville  Courier  a  notice  purporting  to  origi- 
nate with  the  Philadelphia  American,  relative  to  the  telegraph  across 
the  Atlantic  Ooean,  in  which  the  route  I  propose  is  regaided  as  a 
sefaeme  <^  folly.     The  editor  savs  : 

*^  If  we  do  not  get  a  telegraphic  communication  with  Europe  before 
this  line  is  constructed,  we  fear  that  a  perpetual  separation  must  exist. 
The  aocount  says,  that  there  must  be  no  submarine  section  of  more 
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than  five  hundred  miles ;  yet  the  map  tells  us  that  the  distaace  between 
Iceland  and  Norway  is  eight  hundred  and  iifly  miles.  The  stupidity 
of  the  whole  affair  is  evident;  for  the  map  will  show  any  one  that 
Iceland  is  nearer  to  Scotland  than  to  Norway ;  and  as  for  running 
telegraph  lines  into  Russsia,' Chinese  Tartary  and  Kamtchatka,  instead 
of  to  England,  that  seems  particularly  absurd.  The  thiee  submarine 
sections,  from  Labrador  to  Greenland,  from  thence  to  Iceland,  and 
from  thence  to  Norway,  are  either  impracticable  or  useless ;  for,  if 
practicable,  science  will  teach  any  one  that  the  same  reasons  will  make 
the  direct  line  from  Newfoundland  to  Ireland  practicable.  If  Mn 
Shaffiier  went  to  Europe  on  any  such  mission  as  that  above  stated,  he 
has  spent  <i  great  deal  of  money  for  nothing." 

With  your  permission,  gentlemen,  I'will  briefly  consider  these  points 
of  difference  in  opinion,  with  a  little  more  regard,  however,  for  cour- 
tesy and  respectful  language  than  characterizes  the  editorial  from  the 
American. 

It  is  a  settled  fact  in  philosophy  that  a  galvanic  current  is  arrested 
In  its  transit  through  a  longjsubmarine  or  subterranean  wire.  So  great 
has  this  new  impediment  been  experience  in  Europe,  that  the  most 
learned  savans  have  been  active  ivt  new  disooveriesr  to  find  a  remedy. 
The  difficulty  may  be  overcome,  ultimately.  I  will  not  say  that  a 
galvanic  or  magnetic  electric  current  can  never  be  sent  from  New- 
foundland to  Ireland  ;  but  I  do  say  that,  with  the  present  discoveries 
of  science,  I  do  not  believe  it  practicable  for  telegraphic  service. 

The  distance  between  these  two  points  is  about  1,800  miles;  and, 
allowing  for  a  slack  of  a  cable,  the  length  of  the  electric  wires  will  be 
at  least  2,500  miles !     As  experience  thus  far  has  proved  the  impracti 
cability  of  transmitting  a  current  at  will  on  a  submarine  or  subter 
ranean  wire  of  1 ,000  miles  in  length,  how  is  it  possible  to  transmit  it 
^,500  miles  ?    The  most  extended  submarine  wire  ever  experimented 
upon  is  the  Mediterranean  telegraph  cable,   on  which  I  witnessed 
many  experiments,  with  a  view  to  ascertain  the  necessities  of  an 
oceanic  line.    The  length  was  660  miles.     On  that  distance  success 
'was  evident.     We  have  no  knowledge  of  the  successful  working  of  a 
line  in  length  as  great  as  1,000  miles,  embracing  submarine  and  subter- 
ranean wires  ;  and  if  we  have  not  the  evidence  of  the  practicability  of 
transmitting  telegraphic  intelligence'over  a  line  of  this  length,  it  occurs 
to   me  that  I  should,  indeed,  be  guilty  of  great  '^  stupidity"  were  I  to 
talk  about  a  line  direct  from  continent  to  continent — a  distance  of  at 
least  2,500  miles!     Nevertheless,  new  discoveries  may  at  an  early 
day  overcome  this  formidable  barrier  in  the  science  of  telegraphing. 

As  to  the  Greenland  route,  I  would  say  that  the  editor  of  the  Phila- 
delphia American  has  certainly  exhibited  great  unfairness.  On  refer- 
ence to  the  map,  any  one  can  see  that  the  longest  section  is  from 
^America  to  Greenland,  being  about  500  miles.  From  Greenland  to 
Iceland,  or  from  Iceland  to  the  Faroe .  isles,  or  from  the  Faroe  isles  to 
N'orway,  that  distance  is  neither  exceeded  nor  equalled.  Estimating, 
however,  the  sections  to  be  each  as  much  as  66P  miles,  I  am  within  the 
VOL.  u. — NO.    III.  11 


lioaiidB  of  pfscttcabilitj  and  ^ertamty.  Tbeae  fiMts  nuwt  prove  om  of 
two  poiotB,  viz :  that  the  .Philadelphia  editor  waa  either  ignoraot  of  th» 
eiitteDce  of  the  Faroe  ialea,  or  wilfully  omitted  to  mention  theiik 
lliej  are  nearly  half  way  between  loeland  and  Norway,  and  are  em- 
braoed  in  my  grants  from  Denmark. 

Again :  this  unfair  editor  urges  objections  to  this  route  becausa  it 
does  not  run  direct  to  England.  It  is  in  oontemplation  to  extend  the 
Une^  if  necessary,  from  the  Faroe  isles,  not  only  to  Norway,  but  also 
to'  North  Scotland,  and  thenee  south  to  England.  The  great  'busineis 
relations  between  America  and  Great  Britain  cannot  be  overlooked ; 
btt  I  am  not  one  of  those  who  believe  that  England  is  the  only  plaoa 
of  importance  upon  the  face  of  the  earth.  We  have  a  large  trade  with 
that  great  country,  but  we  have  also  a  respectable  trade  with  the 
nations  on  the  continent. 

I  regard  this  question  with  an  American  proclivity,  and  in  the  nego- 
tiations with  the  governments  of  Europe,  while  I  have  consulted  aawsU 
MMir  interests  and  convenience,  I  have  had  Jn  view  the  welftre  of  my 
own  before  that  of  any  other  country.  And  in  the  preservation  of  thi 
rights  of  the  people  of  AAerica  to  transmit  intelligence  over  the  linef 
proposed  by  me,  I  have,  also,  not  forgotten  that  there  are  otber  natioM 
of  the  earth.  As  an  evidence  of  my  sincerity  in  this  respect,  and  my 
tegard  for  reciprocity  between  the  people  of  the  whole  world,  I  give  an 
eiample  illustrative  of  the  course  which  I  have  marked  out  for  myself 
in  all  my  treaties  with  the  governments  of  Europe.  The  following 
dause,  taken  from  my  letters^patent,  granted  by  his  Majesty  the  King 
of  Denmark,  I  presume  will  be  sufficient  to  demonstrate  the  end  I  have 
in  view : 

^That  the  government  of  Denmark  will  forever  defend  and  preaenrs 
the  rights  of  the  citizens  of  the  United  States,  and  the  people  of  all  u^ 
lions,  to  transmit  messages  over  the  line  herein  contemplated,  provided 
the  said  messages  are  not  calculated  to  promote  war,  insurrection,  rio^ 
or  the  violation  of  peace  among  nations.'' 

The  editor  of  the  PMlaiit^kia  American  will  see  from  the  abovs^ 
that  I  have  not  only  considered  the^ood  of  mv  own  country,  but  also 
that  of  England.  I  could  not  regard  the  people  of  Great  Britain  with 
more  &vor  than  those  of  the  (^man  States,  of  France,  and  other 
powers  of  the  Continent. 

Supposing  it  was  practicable  to  work  at  will  a  line  of  telegmph  from 
Newfoundland,  the  French  islands,  or  any  other  part  of  the  American 
coast,  direct  to  Ireland,  I  would  not  consider  it  worthy  of  American  p^ 
tronage  unless  the  rights  of  our  people  were  duly  protected  by  fixed 
treaties  with  Great  Britain.  In  case  of  war  between  the  United  States 
and  Great  Britain,  the  American  people  would  have  no  opportunity  of 
sending  or  receiving  intelligence  by  telegraph.  All  communkation 
between  the  people  of  this  country  and  the  nations  of  Europe  woald  \m 
out  off  The  line  would  be  in  the  sole  service  of  the  British  Govenfe- 
ment  in  transmitting  orders  from  the  War  Office  in  London  to  ibeir 
foroea  in  the  provinces,  exdiisively  in  their  own  intaraatSi  and  to  the 
rain  of  this  oountiy. 
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In  the  oonvummation  of  this  important  ecterprise  most  formidable 
difficulties  will  doubtless  arise,  and  they  may  possibly  be  too  great  erer 
to  be  overcome;  but  a  small  share  of  tlfe  indomitable  energy  so  char* 
acteristic  of  the  country  in  the  successiful  achievement  of  bold  ente^ 
prises  may  safely  be  relied  upon  to  accomplish  this  grand  and  magnifi- 
cent project,  notwithstandmg  it  has  been  so  sneeringly  characterized  by 
the  Philadelphia  American  as  a  *'  scheme  of  folly.'' 

The  American  says  that  the  Greenland  route,  as  sections,  is  "  either 
impracticable  or  useless,"  and,  "  if  practicable,  science  will  teach  any 
one  that  the  same  reasons  will  make  the  direct  line  from  NewfouncU 
land  to  Ireland  practicable."    Hcvgives  no  reason  why  the  line  would 
be  ^*  useless."    1  suppose  he  considers  his  ipse  dixit  to  be  sufiicient  to 
determine  that  question.    The  reason  for  makreg  what  he  calls  a  direot 
line  practicable  amounis  to  this,  ria :  if  it  is  practicable  to  work  a  tela^ 
graph  cable  five  hundred  miles  eubmarine,  it  is  also  practicable  to  work 
twenty-five  hundred  miles !    This  is  not  the  fact,  however,  and  it  it 
for  the  editor  of  the  Am$rican  to  prove  iU    To  show  hew  ridieukHW 
this  proposition  is,  I  will  apply  it  to  our  own  daily  experienoei  visi 
If  it  is  practicable  to  work  a  line  direct  with  one  cireuit  from  Boston  to 
New  York,  it  will  work  also  from  Boston  direct  to  New-Orleana.    This 
has  never  been  done,  and  is  yet  to  be  proved  practKable !    Boston  can 
work  to  New-Ofleans  by  the  combining  of  electric  circuits ;  but  wn 
cannot  have  stations  to  combine  circuits  in  the  ocean.     By  the  Green- 
land route  I  believe  America  can  telegraph,,  by  the  connection  of  the 
galvanic  circuits,  with  Lpndon,  Paris,  C^enhagen,  St.  Petersburgh,  dra 
I  am  fully  aware  of  the  vastness  of  this  undertaking.    'For  years  it 
has  been  the  object  of  my  desire,  and  1  am  now  solely  devoted  ta  its 
consummation.    Conflicting  opinions  and  jealousy  cannot  arrest  or 
temporarily  postpone  the  girdling  of  the  world  with  a  telegraph*  When 
Prof.  Morse  first  said  his:  telegraph  could  work  around  the  globe^  litde 
did  he  dream  of  ever  withesstng  it,  or  even  living  to  see  the  plaa  wo 
& vorably  considered  by  the  great  powera  of  the  earth.    He  may  yal 
live  to  send  the  first  despatdi,  and  receivB  by  the  electric  flash  the  eoiH 
gratulationa  of  nations  for  giving  birth  to  the  nK)6t  wonderful .  achiav^ 
meat  of  man. 

Very  respectfully,  &c.j 

Tal.  p.  SHXFnriB. 

Rkx^tivx  CoHDuomro  CufAOvsixA  of  Mxtals. — ^The  annexed  table 
exhibits  the  relative  capacities  of  the  metals  mentioned  to  conduol 
voltaic  electricity.  They  are  the  results  of  experiments  instituted  by 
M.  Becquerel: — 

Copper  wire , 100.  * 

Gold 93.6 

Silver 78.6 

2;ino..,. ....:i. 3«.5 

Platinum 16.4 

Iron ««. 15.5 

Lead 8.3 


BM  MBAWrmERB  TlLMttATtf  oaxMHion* 

ART.  TIIL— AIGBICiN  PRESS  ON  Tfl£  WORLD  GIRDLE  TELEGRAPH. 

[We  give  the  following  notices  from  the  American  presB  oil 
the  World  Girdle  Telegraph.  We  have  seen  hundreds  of  the  like, 
and  thej  manifest  the  most  confident  hopes  of  the  consummation 
of  the  enterprise.] — ^Editor. 

[From  tke  New-  York  Pwi.^ 
SHAFPNER^S  WORLD-GIRDLE  TELEGRAPH. 

"  We  announced  several  months  since  the.  departure  of  Tal.  P. 
Shafifner,  Esq.,  the  editor  of  the  American  Telegraphic  Magazine^ 
for  Europe,  to  make  arrangements  for  the  construction  of  a  tele- 
graph around  the  world.  He  has  recently  returned  from  his 
expedition,  the  results  of  which  possess  more  than  oidinaiy 
interest. 

We  learn  from,  Mr.  Shafiher  that  his  recent  tour  in  Europe 
was  undertaken  for  the  purpose,  first,  of  acquiring  a  thorough 
knowledge  of  the  different  modes  of  telegraphing  and  construct- 
ing lines  in  the  Old  World ;  second,  to  negotiate  with  the  Danish 
fovernment  for  the  exclusive  right  to  lay  a  line  over  GreenJand, 
celand,  and  Faroe  isles,  andljenmank,  for  the  term  of  one  hun- 
dred years ;  third,  for  the  acquisition  of  similiar  rights  over 
Norway,  Sweden,  and*  Russia.  With  these  and  other  rights, 
which  he  proposed  to  himself  to  secure,  tlie  success  of  his  plan 
to  girdle  the  world  with  the  electric  telegraph  no  longer  appears 
visionary  or  impracticable. 

The  route  of  nis  proposed  line  is  as  follows : 

Starting  from  the  coast  of  Labrador,  the  width  of  the  sea  to 
Ghreenland  is  about  five  hundred  miles.  From  the  point  of  land- 
iDg,  the  line  is  to  extend  under  ground  around  Cape  Farewell 
to  a  point  on  the  east  coast  of  Greenland,  favorable  for  a  sub- 
marine connection  to  Iceland.  A  subterranean  line  across  to 
the  eastern  coast  of  that  island  will  connect  with  a  submarine 
wire  running  to  the  Faroe  isles,  aiid  thence  to  Norway,  landing 
at  or  in  the  vicinity  of  Bergen.  Mr.  Shafiher  informs  us  that 
the  land  and  climate  of  Greenland  and  the  isles  are  well,  and 
even  better  adapted  to  the  construction  of  the  telegrapb  than 
those  of  the  United  States.  Greenland  abounds  with  mineral 
wealth,  and  he  thinks  the  telegraph  will  tend  to  develop  the  un- 
appreciated resources  of  that  country.  By  this  route  there  will 
be  no  submarine  section  of  more  than  five  hundred  miles,  and 
the  loss  or  failure  of  one  section  will  not  destroy  the  others.  In 
a  line  direct  from  Ireland  to  Newfoundland  the  failure  of  any 
part  occasions  a  loss  of  the  whole. 

After  landing  on  the  coast  of  Norway  it  is  intended  to  ran 
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ihe  line  to  Christian,  the  capital  of  Norway,  and  from  thenoe 
branches  to  Copenhagen  ana  Stockholm.  The  Danish  goyemo 
ment  has  bound  itself  to  fhrnish  proper  connections  with  the 
governments  on  the  continent  and  Great  Britain.  Consequently, 
it  will  not  be  necessary  to  run  a  cable  from  the  Faroe  isles  to 
the  Shetlands,  Orkneys,  and  to  north  "Scotland.  Treaties  with 
the  Emperor  of  Bussia  contemplate  the  extension  of  the  line 
fix>m  Stockholm,  in  Sweden,  to  St.  Petersbargh,  across  or  along 
the  coast  of  Finland.  By  the  construction  of  this  section 
America  will  be  able  to  transmit  intelligence  direct  to  Bussia, ' 
and  thus  establish  most  intimate  relations  between  the  subjects  of 
tiie  Czar  and  the  sovereigns  of  the  United  States. 

Leaving  St.  Petersburgh,  Mr.  ShafiTner  proposes  to  run  hii 
line  10  Moscow,  or  connect  at  the  latter  place  with  the  imperial 
lines  already  in  operation — ^from  thence  to  Kazan,  across  the 
Ural  Mountains,  mto  Asia,  passing  through  Omsk,  Kolivan, 
Kansk,  Oudinsk,  to  Irkoutsk,  near  Lake  Baikal.  This  is  near 
the  great  tea  country  in  Chinese  Tartary,  from  whence  the  Rus- 
sian tea  is  brought  overland  on  wagons.  The  trade  in  this  tea, 
which  is  said  to  be  the  best  in  the  world,  is  very  large,  and  the 
telegraph,  it  is  supposed^  will  tend  to  increase  it  materially. 
-  From  Irkoutsk  it  is  intended  to  run  the  line  to  the  sea  of 
Ochotsk,  either  north  the  Yakoutsk,  or  south  with  the  Amour 
river,  and  thence  along  the  coast  of  the  sea  of  Ochotsk  to  lamsk, 
and  across  the  Gulf  to  Cape  Utkoloka,  Kamtchatka,  and  thence 
along  the  Aleutian  isles  to  Aliaska  peninsula  or  Cooke's  inlet, 
in  North  America.  From  this  point  the  line  will  be  run  alon^ 
the  Pacific  coast  to  Oregon,  and  south  to  San  Francisco,  Cali- 
fornia. This  range  is  entirely  south  of  the  latitude  of  St.  Peters- 
burgh, and  in  fact  the  line  can  be  carried  around  by  Behring^s 
Straits,  and  be  south  of  the  Arctic  circle. 

From  San  Francisco  Mr.  ShafTner  proposes  to  run  the  line 
along  the  best  route  to  the  Salt  Lake,  and  thence  to  the  western 
boundary  of  Missouri^  where  it  will  intersect  the  existing  section 
of  the  CaUfomia  line,  built  by  him  a  few  veaisago.  Joining 
the  great  lines  in  Ainerica,  the  earth  will  be  girdled  with  one 
contmuous  and  unbroken  flame  of  electric  light. 

In  the  ocean  or  submarine  department  of  the  great  work  Mr. 
Shaffiier  has  associated  with  him  Mr.  John  W.  Brett,  who  has 
been  the  projector  and  successful  constructor  of  the  vast  ranges 
of  submarine  and  subterranean  lines  of  the  Old  World. 

The  consummation  of  this  great  enterprise  will  be  productive 
of  consequences  which  the  human  imagination  strives  in  vain  to 
realize.  It  will  enable  us  to  communicate  daily  with  every 
civilized  nation  on  the  face  of  the  globe,  and  many  not  so 
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oiYflissed ;  for,  as  soon  as  possible  after  the  completion  of  the 
main  trnnk|  branch  lines  will  be  extended  to  Japan,  Pekini  Nan* 
kiD,  OaatoD,  and  other  cities  of  China. 

We  are  infonhed  by  Mr.  Shaffner  that  be  expects  but  little 
trouble  in  maintaiaing  the  line  through  Bussia  in  Europe,  ia 
Asia,  or  America.  Tber  roads  are  good  and  well  improyea ;  the 
dimate  is  most  £Bivorable  for  the  enterprise ;  and  with  the  aid 
of  the  Emperor  he  thinks  there  will  be  no  formidable  hindrance. 
.  The  military  system  is  very  perfect  throughout  the  empire^  and 
will  constitute  an  ample  guarantee  against  any  troubles  which 
telegraphic  scieuoe  cannot  provide  against  ' 

In  the  negotiations  of  Mr.  Shaffner  in  Europe  he  has  been 
singularly  fortunate,  and  his  efforts  have  been  crowned  with 
flattering  success.  Depending  upon  his  ener^,  he  has  succeed- 
ed where  the  most  skilfal  diplomats  have  f^ed.  He  informs 
us  that  he  had  one  great  element  of  strength ;  that  was,  he  was 
an  American.  His  Majesty  the  King  of  Denmark  intimated  to 
him  that  he  would  not  have  considered  the  proposition  had  it 
oome  from  a  citizen  of  any  other  nation ;  but  he  informed  Mr. 
fihaffher  that  he  granted  the  patents  under  the  belief  that  there 
were  no  obstacles  in  nature  that  could  be  a  barrier  against  the 
genius  and  enterprise  of  his  countrymen." 

[From  the  New-Orleans  CrescerU.] 
A  WORLD  OIRDLB. 

'*'It  is  singular  to  notice  how,  in  the  history  of  the  world,  al- 
most ever^  great  achievement  of  science  has  been  at  some  time, 
long  previous  to  its  discovery,  prefigured  and  prophesied  by  the 
pen  of  genius ;  has  been  foretold  and  partially  aescribed  in  mble, 
romance  or  poetry.  For  truly  great  minds  live  always  in  ad- 
vance of  their  own  age,  and  are  chiefly  great  in  that  they  see  as 
probable  and  possible  those  things  which  to  all  other  men  are 
chimeras.  Hardly  any  of  the  great  inventions  of  the  world  but 
have  been  more  or  less  fully  and  accurately  pictured  centuries 
before  tbej  were  made  practicable.  Thus  the  winged  wonders, 
which  Anosto  and  Spenser  delighted  in  creating,  now  fly  through 
the  air  as  balloons,  or  thunder  over  the  earth  as  locomotives^  or 
plough  the  deep  as  steamships. 


"  Steadying  with  upright  keel'* 

against  wind  and  wave.  Things  that  were  the  tMes  of  a  past 
age  are  the  frets  of  the  present,  and  what  were  onoe  dreams  have 
become  realities. 

In  the  Midsummer  Night's  Dream,  Shakespeare  makes  Pack 
say:  _ 


In  forty  mmutet." 


i  \  < 


It  is  in  proof  of  our  Btatement  tbat  an  AmeFicaii  citizen,  of  the 
present  day,  is  engaged  in  receiving  subseriptions  and  making 
errangemenlis  to  perform  aotoolly  what  Shakespeare  faintly 
feseshadowed,  and  to  aoeomplish  that  which,  if  it  nad  been  ad 
located  a  century  i^,  would  have  oonstituted  8u£Glcient  grounds 
lioBr  a  writ  d»  bmatico  inqmrendo  against  /the  enthusiast  Thus 
ike  fimoies  and  &bles  of  genius  render. 4hemselves  the  £acts  of 
after^tinie. 

This  world  girdling  scheme  to  which  we  have  referred  is  not 
dependent  upon  any  new  discovery  in^  sd^ioe,  and  is  actqallv 
but  ike  extension  of  our  present  telegraph  system.  But  su<m 
fltt  extension  I  It  oontem^tes  bringing  us  into  neighborly 
otmveise  and  propinquity  with  those  inhabitants  of  the  antipodes 
tiiat  are  &r  deeper  under  our  feet  than  any  Artesian  wells  ever 
sunk  or  to  be  sunk ;  it  contemplates  daily  mails  &om  the  great 
teib  oountiies  of  Chinese  Tartaiy  uid  r^ular  news  from  the 
Faroe  Islands  and  Oboke's  Inlet.  It  is  more  grand  and  gigantie 
in  its  proportions  than  any  scheme  of  the  present  day,  and  seeks 
to  ti^  together,  in  commercial  and  friendly  relations,  the  whole 
civilized  world;  if  completed  as  contemplated,  the  reader  in  this 
oity  will  be  able  each  morning  to  peruse  the  records  of  yester- 
day's proceedings  on  the.  Bourse,  the  publications  of  the  papers 
in  St.  Petersbnrgh,  the  successes  of  the  armies  it.  China,  the 
news  at  Honolulu,  and  the  state  of  the^  weather  in  Greenland. 
It  will  gii*dle  the  world  like  a  new  equator,  and  make  Cancer 
and  Capricorn  mere  figments  of  a  foors  brain. 

The  Columbus  of  this  telegraphic  feat  contemplates  starting 
firom  tbe  coast  of  Labrador,  and  laying  an  unbroken  wire,  five 
hundred  miles  in  length,  among  the  walruses  and  whales  of  the 
North  Sea,  to  Greenland.  The  wire  will  cross  Greenland  and 
>  stretch  again  eastward  to  the  Faroe  Islands,  from  whence  it  will 
reach  tbe  dbntinent  in  the  vicinity  of  Bergen,  in  Norway. 
Thence,  sweeping  on  towards  the  circumference  of  the  globe,  the,, 
wire  wUl  reacn  Stockholm,  and  coast  along  Finland  to  St.  Peters- 
bui^b.  Leaving  the  city  of  the  Czar,  it-will  trend  towards  the 
Ursd  Mountains ;  leap  across  thetu  iitto  Asia ;  pass  through  the 
piovhioes  of  Omsk,  Oudinska,  Kansk,  Kolivan,  -and  the  great 
tea  country  cf  Chinese  Tartary ;  stretch  awav  to  the  sea  of 
Ochoisk  and  across  the  gulf  to  Eamtcfaatka;  thence  along  the 
Aleutian  Blands  to  Cookes  Inlet,  in  North  America.  Then  run- 
ning down  the  Pacific  coast  to  Oregon  and  San  Francisco,  the. 
line  will  strike  to  the  east  by  the  Salt  Lake,  and  touch  civiliza- 
tion at  the  western  boundary  of  Missouri 
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This  gigantic  echeme  for  crosBing  ooeans,  and  islands,  and 
continents ;  for  bringing  savage  and  civilized  nations  into  dsoly 
communication;  for  outstripping  the  winds  and  annihilating 
time ;  for  girdling  the  globe  with  one  uninterrupted  flame  (^ 
electric  fire ;  is  not  a  scheme  only,  but  a  practical  plan  towards 
the  accomplishment  of  which  treaties  and  agreements  have  al- 
ready been  iuade — ^for  the  fulfilment  of  which  scientific  men  axe 
BOW  daily  laboring.  A  few  years  time  is  expected  to  see  its  ac- 
complishment in  full,'  and  the  present  year  is  looked  forward  to 
as  sufficient  for  a  connection  with  Europe.  The  mind  refuses  to 
take  in  at  once  all  the  consequences  of  so  grand  an  enterprise. 
American,  European  and  Asiatic  interests  would  be  joined,  and 
the  great  occurrences  of  one  day,  in  this  country,  would  be 
known  to-morrow  in  the  capitals  and  remote  provinces  of  the 
whole  world  as  would  their  day's  business  be  published  here. 
The  scheme  is  worthy  of  our  go-ahead  countrymen,  to  whom 
there  is  not  known  any  such  word  as  £Edl« 

Shakspeaxe's  strange  prophecy  grows  to  its  fulfilment,  and  the 
telegraph  will  yet  do  what  Puck  promised  to  accomplish." 

[Fhftn  iht  Portiand  Argus,] 
THS  TELEGRAPH. 

''  The  Magnetic  Telegraph  is  among  the  most  important  and 
wonderful  inventions  of  modem  times.  Since  1774,  when  Le 
Sage,  a  Frenchman,  made  the  first  known  attempt  to  render 
electricity  available  for  the  transmission  of  intelligence,  there 
have  been  almost  constant  experiments  to  effect  this  desirable 
result.  From  1820  to  1850,  no  less  than  sixty-three  varieties  of 
telegraph  were  invented,  of  which  only  those  of  Morse,  Bain  and 
House  are  much  in  use.  In  1882,  t^rof.  Morse,  an  American, 
commenced  his  experiments  for  an  electro-magnetic  telegraph,  and 
was  able  publicly  to  announce  his  invention  in  1837.  Upon  his 
petition,  Congress  appropriated  $30,000  to  test  the  practical  ad- 
vantages of  the  invention,  and  in  1844^  the  first  line  ih>m  Wash- 
ington to  Baltimore  (40  miles)  was  established  and  put  in  opera- 
tion. During  the  succeeding  year,  1845,  this  line  was  extended 
eastward  to  rhiladelphia.  New- York  and  Boston.  The  line 
was  constructed  by  stretching  copper  wires  upon  posts  from  15 
to  20  feet  high,  and  placed  at  distances  from  12  to  15  rods  apart 
The  hi^h  cost  of  copper  wire  has  paused  it  to  be  superseded  by 
that  of  iron ;  the  latter,  however,  must  be  six  times  heavier  than 
the  copper,  to  afford  equal  constructing  power.  About  250 
pounds  of  iron  wire  are  required  to  the  mile,  which,  with  posts, 
labor,  &c.,  make  the  cost  of  constructing  an  ordinary  telegraphi 
about  $150  per  mile. 
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Later  experiments  tend  to  show  that  wire,  or  a  rod  of  iron,  from 
three  to  five  eighths  of  an  inch  in  thickness,  and  weighing  a  ton 
to  the. mile,  possesses  very  decided  advantages  over  the  smaller 
wire.  It  is  less  liable  to  oe  broken,  and  the  mass  of  metal  gives 
free  passage  to  electrical  currents,  without  insulation,  and  with« 
out  being  mterrupted  by  the  hardest  rains.  It  is  not  sensibly 
affected  by  rust,  and  considering  the  less  amount  of  repairs  re- 
quired, the  rods  "are  but  little  more  costly  than  small  wires.  The 
rods  will  undoubtedly  be  found  to  be  vastly  superior  for  lines 
through  a  wild  country,  as  from  the  valley  of  the  Mississippi  to 
California. 

The  average  performance  of  the  Morse  instruments  is  said  to 
be  from  8,000  to  9,000  letters  per  hour,  and  the  usual  charge  is 
twenty-five  cents  for  ten  woros  or  less,  for  the  distances  of  one 
hundred  milea 

The  amount  of  business  which  can  be  done  on  one  of  these 
Unes  is  immense.  As  an  example,  it  is  stated  that  164,614 
messages  were  sent  over  the  line  from  New- York  to  Washing- 
ton in  six  months,  for  which  $68,499  28  were  paid.  It  may  be 
safely  stated,  that  from  600  to  1000  messages  can  be  sent  and 
received  over  a  single  line  in  a  day. 

Besides  the  advantages  of  the  telegraph  to  business  men  foi^ 
private  correspondence,  there  is  the  more  important  public  bene^ 
nt  which  it  anbrds  for  communicating  intelligence  through  the 
newspajper  press.  By  its  aid,  the  Portland  papers  are  usually 
enabiea  to  publish  all  the  important  foreign  ana  domestic  news 
as  early  as  those  of  Boston  and  New- York.  The  proceedings 
of  Congress  appear  in  the  morning  papers  of  Portland,  just  as 
early  as  those' of  Washington,  where  Congress  sits.  These  ad« 
vantages,  which  the  public  thus  derive,  can  hardly  be  over- 
estimated, although  they  seem  to  be  lightly  valued. 

Newspapers  are  expected  to  be  furnished  at  the  old  prices, 
notwithstanding  the  largely  increased  cost  of  publishing  them, 
arising  from  the  advanced  prices  of  labor  and  material,  in  ad- 
dition to  the  heavy  expenses  of  the  telegraphic  communications. 
The  cost  of  dispatcnes  to  the  New- York  associated  press  is 
$64,000  per  year.  Yet  the  advantages  of  the  telegraph,  so  over- 
balance the  outlays  it  requires,  that  it  has  extended  with  won- 
derful rapidity. 

In  1853,  there  were  in  operation  in  this  country  and  in  Eu- 
rope, 27,168  miles  of  telegraph,  without  reckonmg  the  lines 
then  in  process  of  construction  m  Austria,  Bussia,  Spain,  Bavariay 
and  some  oth^r  States,  and  16,735  miles  of  this  were  in  the 
United  States.  The  aggregate  length  of  lines  now.  constructed 
and  in  operation,  can  scarcely  fall  short  of  40,000  miles — more ' 
tlian  half  of  which  is  in  this  country. 
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A  sabmarine  cable  ainros  the  English  diannel  fixmi  Doyer  to 
Qstendy  connects  Great  Britain  with  the  continent  of  Eniopei 
and  places  most  of  ha  prindpol  capitah  in  tdegraphic  com- 
nmmcation  with  each  oth^.  Lines  are  also  progressing  toward 
India  and  Afirica^  and  the  Crimea.  In  this  coontiy,  some  dghtj 
lines  form  a  net- work  of  wires  connecting  nearly  all  important 
points  upon  the  Atlantic  side  of  the  continent ;  and  it  is  now 
seriooslj  contemplated  to  connect  this  Atlantic  system  with  the 
Pacific  coast,  by  means  of  a  direct  line  across  the  coantry.  A 
oharter  has  been  wanted  for  the  pnipose,  at  the  present  session 
of  Congress,  to  Messrs.  Alder  &  Eddy,  citizens  of  Maine^  who 
are  to  undertake  the  project  as  a  private  enterprise,  and  great 
oonfidence  is  expressea  that  they  will  be  able  to  accomplish  it. 

Bat  .this  is  not  alL  The  telegraph  is  not  only  thns  rapidly 
creeping  over  the  two  continents — ^bringing  their  extreme  points 
in  hourly  communication  with  each  other ;  but  strenuous  efforts 
are  being  made  to  connect  these  two  systems  of  tel^raph,  by  a 
line  running  from  one  to  the  other ;  and  tiius  to  girdle  me  earth 
with  the  lightning  messenger^. 

There  are  two  projects  for  accomplishing  this  result  One 
proposes  to  connect  the  Eastempoint  of  Newfoundland  with  the 
Western  point  of  Ireland,  by  a  submarine  cable,  running  direct- 
ly across  the  ocean  between  them.  The  distance  is  1,800  mtlea, 
and  allowing  for  slack  of  cable,  would  require  a  wire  2,500  milea 
in  length. 

Recent  soundings  have  showed  that  there  is  not  a  great  depth  of 
water  between  these  points ;  that  the  bed  of  the  ocean  ia  not 
swept  by  currents,  and  lliat  it  is  otherwise  favorable  to  the 
security  of  the  wires,  and  to  the  feasibility  of  putting  them 
down.    The  great  obstacle  to  the  success  of  this  project,  is  the 
scientific  fact,  that  the  electric  current  is  arrestea  in  its  transit 
through  lon^  submarine  or  subterranean  wires.    The  greatest 
length  of  submarine  and  subterranean  wire  ever  yet  experi- 
mented upon,  is  the  Mediterranean  Telegraph  cable,  whicn  is 
660    miles  in  length,  and   has  been  successfully   operating, 
until  some  remedy  is  found  (and  the  scientific  are  now  'ac- 
tively in  search  for  itt  for  the  exhaustion  of  the  galvanic  cur* 
rent  by  transmission  for  long  distances,  under  ground  or  under 
water.  This  project  of  sending  messages  under  ocean  upon  a  con- 
ducting wire  2,600  miles  in  length,  must,  so  far  as  we  are  able 
to  judj^e,  be  deemed  impracticable.    Future  discoveries  may 
render  it  possible. 

The  other  project  presentii  no  insuperable  obstacle,  that  we 
can  discover.  It  proposes  to  run  a  line  from  the  Northern  point 
of  this  continent  to  Greenland,  thence  to  Icel^d,  thence  to  the 
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Faroe  Isles,  thence  to  Norway ;  or  from  the  Faroe  Isles  to  the 
Orkney  Isles,  and  thence  to  North  Scotland.  The  longest  water 
ipace  by  this  route  is  from  America  to  Greenland,  estimated  at 
600  miles.  It  certainly  does  not  exceed  660  miles;  the  distance 
which  the  magnetic  current  has  already  been  made  to  operate, 

The  projectors  of  this  line  have  been  engaged  for  some  time 
in  experimenting,  with  a  view  to  its  construction ;  and  have  per- 
fectea  negotiations  for  the  right  of  way,  in  part  at  least,  and  are 
still  actively  and  confidently  prosecuting  the  work. 

T.  P.  ShaflFner,  Esq.,  of  ifew-York,  has  recently,  through  the 
press,  warmly  enlisted  the  public  in  favor  of  this  magnificent 
enterprise,  and  inspired  the  hope  that  it  will  ere  long  be  ac 
complished. 

W  hat  a  result !  The  earth  encircled  by  a  telegraphic  wire, 
and  its  remotest  inhabitants  brought  in  hourly  communication 
with  each  other  I  Stupendous  achievement,  indeed  I  Its  bene- 
ficial results  in  harmonizing  and  humanizing  the  great  family  of 
man,  and  elevating-  them  into  one  brotherhood;  cannot  be 
estimated  or  appreciated.  We  can,  however,  in  a  measure  ap 
preciate  the  advantage  of  reading,  in  our  morning  papers,  an  ac- 
count of  all  the  important  events  which  transpire  in  the  world, 
during  the  previous  day,  as  we  now  read  those  of  the  extreme 
South  or  West." 

[FYoni  ike  Kmtvxky  Bifie,] 

"  On  our  first  page  will  be  found  an  artiele  from  the  New- York 
Post,  in  reference  to  Tal.  P.  Shaffnfer's  grand  project  of  behing 
the  earth  with  an  electric  telegraph. 

Mr.  Shaffher,  as  the  Post  informs  us,  has  demonstrated  beyond 

Question  that  the  scheme  is  practicable  ;  and  the  fact  that  TaL 
\  Shafiner  is  at  the  head  of  this  mc^nificent  enterprise,  is  a  suf 
ficient  guaranty  for  its  complete  success. 

What  a  bolo,  what  a  splendid  achievement  in  science  I  The 
earth  bound  up  in  a  net  of  iron  nerves,  diffusing  intelligence  to 
its  remotest  corners,  and  lighting  up  the"  worid  in  a  blaze  of 
electric  glory  \ — Truly  this  will,  if  accomplished,  be  regarded  as 
the  proudest  victory  of  genius. 

[From  the  Boston  TraveUr,] 

...     A  GIRDLE  ROUND  THS  GLOBE. 

"  Tal.  P,  Shiaffner,  Esq.,  the  editor  of  the  American  Telegraphic 
Magazine,  has  just  returned  from  his  expedition  to  Europe, 
where  he  has  been  making  arrangements  for  the  construction  of 
an  electric  telegraph  around  the  world.  One  great  object  of  his 
visit  was  to  negotiate  with  the  Danish  Government  for  the  ex- 
clusive right  to  lay  a  line  over  Greenland,  Iceland,  the  Faroe 
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Isles,  and  Denmark,  for  the  term  of  one  hundred  years ;  and  th^ 
acquisition  of  similar  rights  over  Norway,  Sweden  and  Rossia. 

The  scheme  is  a  bolaoney  and  is  certainly  large  enough  for 
any  capacity.  The  route  the  wire  is  to  take  is  already  sketched : 
Starting  from  the  coast  of  Labrador,  the  width  of  the  sea  to 
Greenland  is  about  five  hundred  miles.  From  the  point  of  land- 
ing the  line  is  to  extend  undergroimd  around  Cape  Farewell,  to 
a  point  on  the  east  coast  of  Greenland,  favorable  for  a  submarine 
connection  with  Iceland.  A  subterranean  line  across  the  eastern 
coast  of  that  island  will  connect  with  a  submarine  wire  to  the 
Faroe  Isles,  and  thence  to  Norway.  By  this  route  there  will  be 
no  submarine  section  of  more  than  five  hundred  miles.  Treaties 
with  the  Emperor  of  Bussia  contemplate  the  extension  of  the 
line  from  Stockholm,  in  Sweden,  to  St  Petersburgh. 

Mr.  Shaffner  proposes  to  run  nis  line  to  Moscow,  and  thence 
into  Asia,  piercmg  Chinese  Tartary,  extending  to  the  Sea  of 
Ochotsk,  and  b;^  the  way  of  Kamtchatka,  reaching  Cooke's  Inlet 
in  North  America.  From  this  point  the  line  wm  be  run  aloog 
the  Pacific  coast  to  Oregon,  and  south  to  San  Francisco,  Cali- 
fornia, &c.,  &c. 

Joining  the  great  lines  in  America,  it  is  eloquently  remarked 
that '  the  earth  will  thus  be  girdled  with  one  continuous  and 
unbroken  flame  of  electric  light.' 

In  the  ocean,  or  submarine  department  of  the  great  work,  Mr, 
Shaffner  has  associated  with  him  Mr.  John  W.  Brett,  who  has 
been  the  projector  and  successful  constructor  of  the  vast  range  of 
submarine  and  subterraneai/lines  of  the  old  world." 


^A^>^^MMft^A^^«^^^^A^A#VN^^<^^i^^^S^^kM# 


PaiCBs  OF  SuBMAEiNs  Cables.— -The  prices  of  submariae  cables 
fluctuate  with  the  cost  of  material  and  lahor.  The  following  were  the 
prices  for  1854,  which  we  procured  id  London  : — 

No.  •f  MUm.  Wolf ht.  Yrioa  pu-  MOo. 

6 8   tons,  not  galvanized £410 

5 7  "               *'           3S0 

4 6^  "                «           320 

4 6f  *<      galvanixed 410 

3 5\  ''    not  galvanized 275 

2 4^  «                «            240 

1 3  «                 «            195 

1 2  «                 «            100 

1 2  <<        galvanized 120 

The  above  prices  will  change,  of  course,  according  to  times.  Add 
to  the  above  the  duty  and  cost  of  transportation  to  America,  and  the 
expense  of  cables  for  our  rivers  will  be  known. 
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AST.  H— tOXORlliLE  TES11H0NUL8  TO  FKOFESSOB  HORSB  IN  EUROPE, 

LETTER  FROM  PRUSSIA — ^MORSE  TELEGRAPH  ADOPTED  IN  GERMANY— 

DR.   8TEINHEIL. 

,  We  mentioned,  in  our  last  number,  that  Professor  Wheatstone 
and  a  few  other  persons  of  high  scientific  attainments  in  England 
were  disposed  to  consider  Professor  Morse's  claims  to  priority 
and  originality  in  the  telegraph  as  doubtful,  and  this  on  the 
ground,  as  thev  intimated,  that  Professor  Henry  had  some  sort 
of  undefined  claims  in  the  matter.  The  "  defence  by  Professor 
Morse,"  published  incur  last,  has,  we  think,  effectually  disposed 
of  this  mistake.  But  whatever  may  be  said  by  the  iUibercfl  of 
England,  the  sentiment  towards  Professor  Morse  on  the  Contii 
nent  has  been,  and  is  still,  in  striking  contrast 

We  have  had  frequent  and  conclusive  proof  in  our  own  per- 
sonal intercourse  with  the  highest  officers  and  philosophers  in 
the  various  continental  governments,  that  his  name  is  held  in 
the  highest  honor. 

In  a  late  visit  to  Prof  Morse,  we  were  shown  a  letter  to  him 
firom  one  of  our  highly  esteemed  ambassadors  to  one  of  the 
courts  of  Europe,  which  we  have  been  allowed  to  copy,  and 
which  shows  in  a  just  light  the  sentiment  held  in  regard  to  the 
inventor  of  the  telegraph  by  the  commanding  intellects  of  the 
pld  world.    It  is  as  follows : — 

Extract  of  a  letter  from  the  Hon.  D.  D.  Barnard,  late  minister 
plenipotentiary  pf  the  United  States  of  America  to  the  court  of 
the  King  of  Prussia,  to  Prof.  Morse,  dated  July,  1854  : — 

"I  have  been  an  indignant  observer  from  the  beginning,  of  the 
outrageous  piracies  to  which  you  have  been  subjectea  at  the 
handB  of  your  countrymen,  and  the  infamous  course  of  a  portion 
of  the  public  press  of  this  country  towards  you  in  reference  to 
your  wonderful  invention  of  the  telegraph.  It  was,  therefore, 
with  peculiar  satisfaction  that  during  my  residence  abroad  I 
was  accustomed  to  hear  your  name  pronounced  with  emphasis 
and  honor  everywhere  on  the  Continent  where  I  chanced  to  be, 
and  in  whatever  circle,  whenever  the  subject  of  the  electric  tele- 
gra{>h  was  named.  '1  became  entirely  satisfied  that  the  general 
flentiinent  of  the  European  world  did  not  fail  nor  hesitate  tOL 
award  to*  you  the  chief  merit  of  this  grand  invention,  and  that 
your  name  was  as  sure  of  unrivalled  immortality  in  connection 
with  it,  as  that  of  Galileo  or  Newton  with  astronomy,  or  that  of 
Bacon  with  philosophy.  I  spoke  to  you  briefly  of  this  when*  I 
had  the  pleasure  of  meeting  you,  but  I  have  wished  to  express 
to  you  the  same  thing  iq  a  more  substantial  form." 
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"  In  Germany,  after  the  most  mature  and  elaborate  investiear 
tion,  by  the  aid  of  the  profoundest  learning  and  wi^dimi  of  we 
age,  your  telegraph  was  adopted  in  a  general  convention  of  all 
the  States  assemoled  expressly  to  consider  that  subject  And 
I  can  give  you  the  assurance,  (without  attempting  to  detail  parti- 
cular conversation,)  that  had  you  visited  Bedin  while  I  was 
there,  and  where  I  hoped  to  have  seen  you,  you  would  have 
met  from  siich  a  man  as  the  tlhslrious  numbolat  and  from  the 
King  of  Prussia  himself,  such  a  distinguished  and  honored  re- 
ception, as  would  only  be  accorded  from  such  qut^ters,  to  the 
few  who  have  made  tbemselves^eminent  and  immortal  by  such 
tore  benefactions  of  their  genius  to  the  world,  as  have  satisfac- 
torily passed  the  ordeal  of  trial  and  time.  Segretting  the  neoeo- 
aity  I  am  under  of  writing  thus  briefly,  and  wishing  you  aU 
honor  and  proaperity, 

"  I  am,  very  dear  Sir, 

^'Most  truly  yours, 

"D.D.  BARNARD. 
"To  S.  F.  B.  MoBSB,  Esq." 

But  in  connection  with  this  testimonial,  we  have  another 
which  reflects  so  much  credit  on  the  heart  of  one  of  Earo^^ 
most  estimable  scientific  men,  that  we  cannot  refrain  from  giving 
it  to  our  readers. 

Prof.  Steinheil,  of  Munich,  it  is  well  known  invented  an  in- 
genious electro-magnetio  telegraph  in  1837,  although  subse- 
quent to,  yet  indepen^nt  of  Morse's.  The  name  oi  SteinheQ 
stands  hign  on  the  continent  of  Europe,  as  connected  with  the 
wide  diffusion  of  the  telegraph,  and  its  efficient  and  eoonomi- 
cal  administration.  His  writings  on  the  subject  of  Xitie^nfhj 
are  profound  and  thorough,  replete  with  sound  and  intelk* 
gent  views.  He  was  one  of  the  prot^pteis  to  the  great  Tdfi* 
ffraph  Convention  held  in  Vienna,  in  1 849,  whicb  lesalted  in 
tne  adoption  of  Morse's  Telegraph  for  the  Austro-Germanic  TUe- 
graph  Union,  and  which  is  alluded  to  in  the  Hon.  D.  D.  Bar* 
nard's  letter.  To  Steinheil's  advice  and  influence  is  owing  Hm 
decision  of  the  Oodvention. 


When  we  were  in  Paris  last  summer,  anxious  to  learn 
Dr.  Steinheil  himself  the  position  in  regard  to  telegraphs  whickiie 
1xeld,  we  addressed  him  a  letter,  to  which  he  courteously  replied 
from  Munich,  under  date  of  June  9,  1864.  After  giving  tbe 
date  of  his  own  invention,  (1837,)  and  his  various  labors  iw  the 
establishment  of  telegraphs  in  Europe,  under  the  commiaBi0U  of 
various  governments,  he  says — *^  In  this  way  I  have  been  en- 
abled enectually  to  labor  for  the  adoption  of  Morse's  aj 
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AtQughoxit  all  Europe,  imd  that  I  have  thereW  extended  hig 
well-earoed  fame,  has  been  to  mosthe  source  of  peculiar  plea* 
'  sura,  which  I  beg  you  to  testify  to  Professor  Morse,  in  proper 
time»  together  with  mj  most  friendly  respects*" 

When  we  consider  that  Dr.  Steinheil  must  have  resisted  all 
the  natural  sympathied^  for  hiS  own  mental  oflfepring,  urging  him 
to  a  different  course,  in  order  to  bring  about  this  result,  we  can. 
to  some  extent,  appreciate  the  nobleness  of  heart  which  coula 
make  a  sacrifice  of  any  mere  selfish  predilection  in  favor  of  ano- 
ther inventor — a  stranger  and  a  rival.        ' 

We  scarcely  know  how  to  express  our  feelings  of  admiration, 
in  view  of  such  an  example  of  genuine  disinterestedness.  No 
Wonder  that  Steinheil  is  so  universally  beloved  throughout  all 
Burope. 


^V*«^A«WMM«M^M«AriWN^«A#«^^<NA#^A««tf 


[F¥am  the  N&rth  British  Reinew,] 

IBT.  I— IIISTOBT  OP  (MffS  and;  WIBATSTONE'S  TELEGKAFK 

VATOEABLB  H0TICE8  OF  MOKSlH^-GCKKX' AXB  WteATSTONB  AS  THB  IHTBHTOU 

OF  TBB  BWOLIBH  MEBDLB  TXfiBaRAPH  CONaUXEREP^-IBTRODUOTIOir 
or  THB  TELEGRAPH  IN    EMQLAND  AWABDCD  TO  COOKB.  . 

[Wk  eopy  the  fbllowiag  fiDm  the  NerA  BrMA  EevietOj  for  Febrciai|r^ 
1855,  being  extracts  fromMi.  very  able  article  on  the  early  history  of  the 
electric  telegraphs.  We  omit  much  of  the  article,  and  only  copy  so  muck 
of  it  as  relates  to  Morsels,  Cooke's,  and  Wheatstone's  inventions.  T^e  think 
the  facts  disclosed  will  very  much  startle  the  telegraph  pirates  of  America. 
We  thank  the  Review  for  die  jnst  consideratioa  given  to  the  American  in- 
vention.  The  chastisement  awarded  to  the  iQnarterly  Review  for  the  pubh. 
lication  of  a  patched  article  on  telegraphs,  regardlese  of  the  trath  of  histoiy, 
meets  our  hearty  concnrrence. .  On  reading  the  following,  in  the  Review, 
we  were  much  surprised  to  learn  the  true  merits  of  Mr.  Cooke,  and  in  future 
we  will  give  his  claims  that  ja«t  commendation  which  his  services  so  emb> 
aentiy  ^feserve.  ^ 

We  earnestly  solicit  for  the  article  %  reading.  The  award  of  the  Amy  if 
plain  and  positive  in  its  meaning.  The  conourrei^ce  by  Cooke  and  Wheatr 
atone  gives  it  an  unquestiooable  ^character  of  authority.] — Edjtob. 

^ 

"We  come  now  to  the  most  interesting  part  of  our  eubjecl^ 
namely,  the  history  of  the  introduction  of  the  electric  telegraph 
into  England.  VT'e  regret  that  this  question  has  not  been  dW 
coaaed  bj  Dr.  Lardner,  who  is  better  fitted  to  do  it  skilfully  and 
honestly  than  any  person*  we  know.  He  has  declined,  howeyerj 
on  account  of  the  space  which  such  a  discussion  would  have 
occupied,  tfnd  the  little  interest  which  it  would  have  inspired  in 
*ihe  masses  to  whom  hie  Museum  is  :addres8ed^'     oo  com 
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pletely,  indeed,  has  lie  shunndl  the  subject,  that  he  lias  hardly 
mentioned  the  names  of  the  individiuus  to  whom  we  are  in- 
debted for  the  introdaction  of  this  noble  instrument  into  Eng- 
land. In  the  pages  of  a  Beview,- however,  such  .a  discussion 
cannot  be  evaded,  and  we  regret  that  a  recent  attempt  to  vitiate 
the  history  of  the  electric  telegraph  in  England  should  give  this 
discussion  a  controversial  character. 

About  two  years  ago  we  became  possessed  of  a  printed  docu* 
ment,  contaimng  the  views,  or  rather  the  decision,  of  two  of 
our  greatest  men  upon  this  very  subject ;  and  we  intended  to 
have  placed  this  decision  before  our  readers  without  any  argu- 
ment of  our  own,  on  the  basis  of  the  few  observations  which  we 
meant  to  oppose  to  the  vitiated  history  to  which  we  have  re- 
ferred. We  nave  been  fortunate  enough,  however,  to  obtain, 
only  this  day,  the  copy  of  a  pamphlet  which  states  the  grounds 
upon  which  the  above  decision  was  pronounced,  and  which  in- 
forms us,  that  all  the  documents  and  drawings  relating  to  the 
subject  are  now  in  the  pres& 

Mr,  William  Fothergill  CJooke,  to  whom  we  owe  the  intro- 
duction of  the  electric  telegraph  inio  England,  and  who  was  the 
first  English  inventor  of  the  tele^ph  apparatus,  held  a  oant- 
mission  in  the  Indian  army.  Having  returned  from  India  on 
leave  of  absence,  and  on  account  of  Ql-health,  he  afterwards  re- 
pigned  his  commission  and  went  to  Heidelberg  to  stady 
anatomy.  In  the  month  of  March,  1836,  Professor  Moncke,  of 
Peidelberg,  exhibited  an  electric  telegraphic  experiment^  in 
which  electric  currents,  passing  along  a  conducting  wire,  con* 
veyed  signals  to  a  distant  station  by  the  deflection  oi  a  magnetic 
needle  enclosed  in  Schweigger's  galvanometer  or  multiplier. 
The  currents  were  produced  by  a  voltaic  battery  placed  at  each 
end  of  the  wire,  and  the  apparatus  was  worked  by  moving  the 
ends  of  the  wires  backward  and  forward  between  the  battery 
and  the  galvanometer.  Mr.  Cooke  was  so  struck  with  this  ex- 
periment, that  he  immediately  resolved  so  apply  it  to  purposes 
of  higher  utility  than  the  illustration  of  a  lecture,  and  ne  aban* 
doned  his  anatomical  pursuits,  and  applied  his  whole  energies 
to  the  invention  of  a  practical  electric  telegraph.  Within  three 
weeks,  in  April,  1886,  he  made  his  first  electric  telegraph,  partly 
at  Heidelberg  apd  partly  at  Frankfort  It  was  of  the  galvano- 
meter form,  consisting  of  six  wires,  forming  three  metallic 
circuits,  and  influencing  three  needles.  By  the  combination,  of 
these  signals,  he  obtained  an  alphabet  of  twenty-six  eignala 
Drawings  of  the  instrument  are  given  in  the  work  wlii^  we 
have  alreday  mentioned  as  in  the  course  of  publication.  Mr. 
Cooke  soon  afterwards  made  another  electnc  telegraph  of  a 
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different  constraction.  He  had  invented  the  detectoTy  fox  dia* 
coyering  the  localitj  of  injuries  done  to  the  wires,  the^  reciprocai 
communicator,  and  the  <xiarm.  All  this  was  done  in  the  months 
of  March  and  April,  1836 ;  and  in  June  and  Jidj  of  the  same 
year,  he  recorded  the  details  of  his  system  ip  a  manuscript 

Eamphlet,  from  which  it  was  obyious,  that  in  July,  1836,  "  he 
ad  wrought  out  his  practical  system  from  the  minutest  official 
details  up  to  the  records  and  extended  ramifications  of  an  im* 
portitfii  political  and  commercial  engine."* 

When  his  telegraphic  apparatus  was  completed,  he  showed  it 
in  Noyember,  1836^  to  Mr.  Faraday,  and  he  afterwards  sub* 
xnitted  it  and  his  pamphlet,  in  January,  1887,  to  the  Liverpool 
and  Manchester  Kail  way  Company,  with  whom  he  made  a  con- 
ditional arrangement,  with  the  view  of  using  it  on  the  long 
tunnel  at  Liverpool.  In  February,  1837,  when  he  was  about  to 
apply  for  a  patent,  he  consulted  Mr.  Faraday  and  Dr.  Boget 
on  tne  construction  of  the  electro-magnet  employed  in  a  part  of 
liis  apparatus,  and  the  last  of  these  gentlemen  advised  him  to 
consult  Professor  Wheatstone.  He  accordingly  went  to  him  on 
the  27th  February,  1837.  The  following  is  Mr.  Cooke's 
account  of  the  interview  and  its  results: — "fle  politely  invited 
zne  to  King's  College,  where  I  found,  that  in  connection  witli 
about  four  miles  of  wire,  he  was  in  the  habit  of  using  two  gal* 
vanometers  of  different  constructions  in  his  experiments  on  the 
effects  of  electric  currents  in  deflecting  maj^nelic  needles.  He 
had  no  apparatus  of  any  kind  for  giving  signals ;  but  he  had 
two  keyboards,  one  of  which  waa  occasionally  used  in  our  ex* 
periments.  ^ 

"  What  he  had  done  towards  inventing  the  practically  electric 
telegraph  was  confined  to  the  '  permutating  principle '  of  his 
keyboard.  This  principle,  which  diminished  the  requisite 
number  of  wires,  was  engrafted  on  my  reciprocal  telegrajph,  and 
became  very  valuable  in  connection  with  later  improvements  ; 
but  thou^li  diminishing  the  number  of  wires,  the  permutating 
keys  by  themselves,  and  without  the  later  improvementSi 
would  nave  been  more  complex  than  my  first  galvanometer 
keys;  for  each  of  the  latter  gave  two  signals  by  a  single  needlci 
(t^  plan  now  adopted  on  the  Blackwall  Railway ,)  while  the 
former  required  the  concurrent  action  of  at  least  two  keys  and 
two  needles. 

"  Tholigh  Professor  Wheatstone  was,  when  I  first  consulted 
him,  in  possession  of  a  valuable  principle,  he  had  gone  no  ftir- 
tHer.  Excepting  the  permutating  pnnci{>le,  he  waa  practically 
behind '  Moncke ;  for  the  latter  had  an  instrument  for  giving 
signals,  and  Mr.  Wheatstone  had  none.     Even,  had  all  his 
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apparent  intentions  been  worked  ont,  he  would  not  then  hare 
Aimlled  any  of  the  fundamental  conditions  of  the  practical  elec- 
tric telegraph, — ^the  power  of  detecting  injuries  to  the  wires  by 
fracture,  water,  or  contact, — of  attracting  attention  at  the  com- 
mencement of  the  communication, — of  sending  signals  alternately 
backwards  and  forwards  by  the  same  apparatus,  and  of  exhio- 
iting  the  signals  to  the  operator,  as  well  as  to  the  recipient  In 
a  word,  he  nad  no  detector,  no  alarm,  no  reciprocal  communi- 
cator." 

The  result  of  this  interview  was  the  formation  of  a  partnership 
in  May,  1887,  when  it  was  agreed  that  in  the  joint  patent,  Mr. 
Cooke  8  name  should  stand  first ;  that  Mr.  Wheatstone  should 
pay  £80,  and  Mr.  Cooke  £50  of  the  expense  of  the  patent,  and 
tiiat  an  allowance  of  £130  should  be  made  to  Mr.  Cooke  for  his 
past  experiments. 

After  thesd  arrangements  were  completed,  and  the  invention 
had  become  the  subject  of  conversation,  it  was  ascribed  to  Mr. 
Wheatstone  alone.  Mr.  Cooke's  n^one,  though  standing  first  in 
the  patent,  and  though  undoubtedly  the  original  inventorj  was 
never  mentioned,  and  to  such  a  length  did  this  go,  that  m  an 
account  of  the  electric  telegraph,  pubushed  in  Chawiers^s  Edm- 
burgh  Journal  for  the  25th  July,  1839,  and  obtained  from  con- 
versation with  Mr.  Wheatstone,  Mr.  Cooke's  name  never  ap- 
pears. The  inventions  of  Mr.  Alexander  Bain,  a  most  merito* 
rious  individual,  the  inventor  of  electric  clocks,  and  q(  the 
beautiful  electric  telegraph  which  we  have  explained,  were  all 
ascribed  to  Mr.  Wheatstone ;  and  the  members  of  the  different 
scientific  societies  and  coteries  in  London,  the  dispensers  of  con« 
temporary  fame,  and  to  whom  Mr.  Cooke  and  Mr.  Bain  were 
unknown,  were  the  tools  by  which  these  acts  of  injustice  were 
perpetrated.  Mr.  Cooke,  a  soldier,  an  educated  man,  arid  a 
gentleman,  was  renresented  as  a  mechanic,  and  Mr.  Bain  as  a 
workman,  ^ho  haa  pilfered  the  inventions  of  Mr.  Wheatstone. 

The  day  of  retribution,  however,  came,  as  it  always  comes, 
both  in  defence  of  Mr.  Cooke  and  Mr.  Bain.  M^.  Cooke  at- 
tempted in  vain  to  have  these  erroneous  impressions  efibced  by 
the  nelp  of  Mr.  Wheatstone  himself,  but  having  fiiiled,  he  insist- 
ed upon  having  it. ascertained  by  arbitration,  ''in  what  shaie& 
and  with  what  priorities  and  relative  degrees  of  merit  the  said 
parties  hereto  are  inventors  of  the  electric  telegraph,  due  regard 
oeing  paid  to  the  original  projection  thereof;  to  the  develop- 
ment of  its  laws  and  properties^  to  the  practical  introduction  of 
it  into  the  United  Eangdom,  smce  the  miprovements  made  up- 
on it  since  its  introduction  therci  and  to  ajf  other  matters  wbiw 
the  aibitrators^  or  any  two  of  them,  shsJl  in  their  disctetkm 
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think  deserving  of  their  consideration."  The  arbiters  wer^  Sir 
Isambard  Brunei,  named  by  Mr.  Cooke,  and  Professor  Daniell, 
of  King's  College,  by  Mr.  W heatstone,  both  colleagues  of  Mr, 
Wheatstone  in  the  Kojal  Society,  and  Mr.  Daniell,  a  brother 
professor  of  Mr.  Wheatstone  in  King's  College, — ^an  important 
remark,  the  reason  of  which  will  soon  appear.  Mr.  Cooke  was 
a  member  of  none  of  the  London  societies  or  coteries,  but  felt 
himself  safe,  as  he  might  well  do,  in  the  high  talents  and  estab- 
lished character  of  Sir  Isambard  Brunei.  '  ' 

In  the  course  of  five  months,  the  arbiters  examined  all  the 
documents  submitted  to  them,  and  on  the  27th  Aphl,  1851,  they 
made  the  following  award : — 

"  As  the  electric  telegraph  has  recently  attracted  a  consider* 
able  share  of  public  attention,  our  friend^,  Messrs.  Cooke  and 
Wheatstone,  having  been  put  to  some  inconvenience  by  a  mis» 
understanding  which  has  prevailed  respecting  their  relative 
positions  in  connection  with  the  invention.  The  following  short 
statement  of  the  facts  has,  therefore,  at  their  request^  been 
drawn  up  by  us,  the  undersigned,  Sir  M.  Isambard  Brunei,  engi- 
Beer  of  the  Thames  Tunnel,  and  Professor  Daniell,  of  King's 
College,  as  a  document  which  either  party  may  at  pleasure 
make  publicly  known. 

'*  In  March,  1836,  Mr.  Cooke,  while  engaged  at  Heidelberg  in 
soientific  pursuits,  witnessed  for  the  first  time,  one  of  those  welL- 
known  experiments  on  electricity,  considered  as  a  possible 
means  of  communicating  intelligence,  which  have  been  tried 
and  exhibited  from  time  to  time,  during  many  years,  by  varioua 
philosophers.  Struck  with  the  vast  im|)ortance  of  ai>  instan- 
taneous mode  of  communication  to  the  railways  then  eztendinff 
themselves  over  Great  Britain,  as  well  as  to  government  ana- 
general  purposes;  and  impressed  with  a  strong  conviction  that 
so  great  an  object  mi^ht  be  practically  attained  by  means  of 
electricity,  Mr.  Cooke  immediately  directed  his  attention  to  the 
adaptation  of  electricity  to  a  practical  system  of  telegraphing; 
and,  giving  up  the  profession  m  which  he  was  engaged,  he  from 
that  hour  devoted  himself  exclusively  to  the  realization  of  that 
objeet.  He  came  to  England  in  April,  188&,  to  perfect  his  plans 
and  instruments.  In  February,  1887,  while  en^^ed  in  comple- 
ting a  set  of  instruments  for  an  intended  experimental  apphca- 
tion  of  his  telegraph  to  a  tunnel  on  the  Liverpool  andMwoheo* 
ter  Railway,  he  became  acquainted,  through  the  introduction  of 
Dr.  Roget,  with  Professor  Wheatstone,  who  had  for  several 
years  given  much  attention  to  the  subject  of  transmitting  intel« 
Lgence  by  electricity,  and  had  made  several  discoveries  of  the 
highest  importance  connected  with  the  subject.  Among  these 
were  his  well-known  determination  of  the  velocity  of  electricity 
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when  passing  through  a  metal  wire; — ^his  ezperimentSi  in 
which  the  deflection  of  magnetie  needles,  the  decomposition  of 
water,  and  other  voltaic  and  magneto-electric  efifectSy  were  pro- 
duced through  greater  lengths  of  wire  than  had  ever  before 
been  experimented  upon ;  and  his  original  method  of  conver- 
ting a  few  wires  into  a  considerable  number  of  ciicuits,  so  that 
they  might  transmit  the  greatest  number  of  signals,  which 
can  be  transmitted  by  a  given  number  of  wires,  by  the  deflection 
of  magnetic  needles. 

'^  In  May,  1837,.Messr8.  Oooke  and  Wheatstone  took  out  a 
Joint  English  patent,  on  a  footing  of  equality,  for  their  existing 
inventions.  The  terms  of  their  partnership,  whiolvwGre  more 
eixactl  V  defined  and  confirmed  in  November,  1837,  by  a  partner- 
ship deed,  vested  in  Mr.  Cooke,  as  the  originator  of  the  under- 
takmg,  the  exclusive  management  of  the  invention  in  Great 
Britain,  Ireland,  and  the  colonies,  with  the  exclusive  engi- 
neering department,  as  between  themselves,  and  all  the  benefits 
arising  from  the  laying  down  of  the  lines,  and  the  manufacture 
of  the  instruments.  As  partners,  standing  on  a  perfect  equality » 
Messrs.  Cooke  and  Wheatstone  were  to  divide  equally  all  pro- 
ceeds arising  from  the  granting  of  licenses,  or  from  sale  of  the 
patent  rights, — a  per  centage  being  first  j>ayable  to  Mr.  Cooke 
as  manager.  Professor  Wheatstone  retained  an  equal  voice 
with  Mr.  Cooke  in  selectinff  and  modifying  the  forms  of  ihe 
telegraphic  instruments ;  ana  both  parties  pledged  Uiemselves 
to  iqapart  to  each  other,  for  their  equal  and' mutual  benefit^  all 
improvements,  of  whatever  kind,  which  they  might  become 
possessed  of,  connected  with  the  giving  of  sisals,  or  the  soun- 
dins  of  alarums,  by  means  of  electricity.  Smce  the  formation 
of  the  partnership,  the  undertaking  has  rapidly  progressed,  un- 
der the  constant  and  equally  successful  exertions  of  the  parties 
in  their  distinct  departments,  until  it  has  attained  the  character 
of  a  simple  and  practical  system,  worked  out  scientifically  on 
the  sure  basis  of  actual  experience. 

^'  Whilst  Mr.  Cooke  is  entitled  to  stand  alone  as  the  gentle- 
man to  whom  this  country  is  indebted  for  having  practically  in- 
troduced and  carried  out  the  electric  telegraph  as  a  useful  un- 
dertaking, promising  to  be  a  work  of  national  importance,  and 
Professor  Wheatstone  is  acknowledged  as  the  scientific  man, 
whose  profound  and  successful  researches  has  already  piepaj^ed 
the  public  to  receive  it  as  a  project  capable  of  practical  applica- 
tion, it  is  to  the  united  labors  of  two  gentlemen,  so  well  quaiifLed 
for  mutual  assistance,  that  we  must  attribute  the  rapid  progress 
which  this  important  invention  has  made  during  ihe  five  years 
since  they  have  been  associated. 

^'London,  27^  April,  1841.  J.  F.  Danull. 
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*iL(mdan,  27<4  April,  1841. 
OsNTLEMSK, — ^Wo  oordiallv  acknowledge  the  coirectness  of 
the  feicts  stated  in  the  above  dooument,  and  beg  to  express  our 
grateful  sense  of  the  very  friendly  and  gratifying  manner  in 
which  you  have  recorded  your  opinion  of  our  joint  labors,  and 
of  the  value  of  our  invention.  We  are,  gentlemen,  with 
feelings  of  the  highest  esteem,  your  obedient  servants, 

"  William  F.  Cooke. 
**  0.  Whbatstonb, 
''  Sir  M.  Isambard  Brunei  and 

J.  F.  Daniell,  Esq.,  Professor,  &a  &c«" 

With  such  a  distinct  verdict  from  so  distinguished  a  jury,  we 
should  have  thought  that  this  controversy  was  for  ever  closed. 
The  parties  expressed  their  satisfaction,  and  it  was  to  be  pre- 
sumed  that  the  two  arbiters,  whose  European  reputation  was  at- 
stake,  had  conscientiously  discharged  their  duty  to  the  real 
claimanta  and  to  the  public.  This,  however,  was  not  the  re- 
sult of  the  award.  Mr.  Cooke  claimed  nothing  more  than  was 
adjudged  to  him,  while  Mr.  Whcatstone  agam  attempted  to 
monopolize  the  honor  of  being  the  inventor  of  the  electric  tele- 
graph. His  numerous  scientific  friends  propagated  the  tale,  and 
against  such  odds  the  real  and  little-known  inventor  had  no 
chance  of  protection.  An  humble  inventor  or  discoverer  in  the 
provinces,  or  in  the  private  circles  of  the  metropolis,  has  no 
chance  against  the  combination  and  partisanship  of  London  in* 
stitutions ;  but  as  has  happened  before,  a  day  of  retribution  again 
arrives  for  the  protection  of  the  helpless  and  the  establishment 
of  truth.  In  the  eagerness  to  seize  the  bubble-reputation,  it 
oflen  bursts  in  the  grasp.  In  the  present  case,  a  fact  transpires 
in  the  ardor  of  pursuit  which  speaks  volumes  on  the  sub- 
ject. 

Under  these  circumstances,  Mr.  Cooke  applies  for  redress 
to  Mr.  Wheatstone,  his  partner  in  a  lucrative  concern,  and  on  ' 
the  16th  January,  1845,  thus  addressed  him  :•—  • 

"It  is  now  nearly  two  years  since  I  remonstrated  with  you 
on  ^e  endeavors  wnioh  your  friends  were  making  to  undermine 
the  award  of  Sir  Isambard  Brunei  and  Mr.  Daniell,  of  April, 
1841 ;  but  as  these  r^nonstrances  were  met  by  the  assurance  of 
your  solicitor  (made  in  your  name  and  by  your  expressed  de- 
sired in  his  letter  of  the  20th  May,  1843,  that  there  was  no  truth 
in  tne  report  that  you  denied  your  full  consent  to  the  declara^ 
tions  contained  in  the  printed  paper, — an  assurance  further 
confirmed  by  his  letter  of  the  27th  June,  in  these  words-r-*  Mr, 
Wheatstone  does  not  desire  to  escape  from  a  single  conclusion  i 


SIO  bhapfnee's  telbgeaph  ooMPAiribir. 

wliicli  the  award  warrants ;' — all  I  could  do,  was  to  erpresB 
mjself  satisfied  with  an  explanation  so  unqualified* 

"  The  same  cause  of  complaint  has,  however,  been  repeatedly 
obtruded  upon  me  since.  And  I  now  hear  from  your  own  tew, 
thai  you  have  absolutely  armed  yourself  ioiih  a  leUer  from  Mr. 
DanieU  to  counteract  a  certain  construction  of  the  awards  which  you 
consider  objectionable. 

^  "  This  js  indeed  an  alarming  document  to  hold  in  reserve ; 
and  how  Mr.  DanieU  could  reconcile  any  such  letter  with  the 
character  of  a  judge,  remains  to  be  explained." 

If  the  letter  from  Mr.  DanieU,  thus  singularly  referred  to,  is  a 
real  document  intenSed  to  affect  the  history  of  science,  and  the 
rights  of  an  individual,  .Mr.  Cooke  and  the  public  ought  to  call 
for  its  production.  It  will  reveal  a  fact,  hitherto  unsuspected; 
that  the  arbiters  did  not  agree  on  their  verdict,  and  that  Mr. 
DanieU  conceded  something  to  Sir  Isambard  Brunei  in  favor  of 
Mr.  Cooke,  and  against  Mr.  Wheatstone.  In  this  there  was  no- 
thing wrong.  It  happens  in  almost  every  arbitration  when 
two  individuals  are  appointed  by  two  contending  parties,  that 
each  concedes  something  to  the  other  to  obtain  a  harmom'oos 
settlement ;  and  it  would  not  be  unjust  if  each  arbiter  were  to 
leave  on  record,  in  the  hands  of  their  respective  friends,  a  me- 
morandum of  the  points  which  have  been  thus  conceded.  But 
if  one  of  the  arbiters  does  this  without  the  knowledge  of  the 
other,  and  puts  it  in  the  power  of  his  friend,  at  any  future  time, 
to  bring  it  forward  in  support  of  his  original  and  rejected  claims, 
that  arbiter  has  acted  unjustly^  illegally,  and  dishonorably ;  and 
society  should  protect  itself  by  marking  such  conduct  with  its 
severest  rebuke.  If  this  letter  should  ever  fall  down  upon  Mr. 
Cooke's  neck,  above  which  it  is  now  suspended,  we  shall  then 
coiyecture  for  ourselves  the  amount  of  concession  which  Sir 
Isambard  Brunei  must  have  made  against  his  own  dient,  to 
balance  the  concessions  made  by  his  brother  arbiter ;  for  we  are 
sure  that  he  has  lefl  no  letter  in  the  hands  of  Mr.  Cooke  to  as- 
sist him  in  esicaping  from  a  single  conclusion  of  the  award.  But 
if  this  letter  is  brought  forward  to  alarm  Mr.  Cooke,  the  friends 
of  Professor  Daniel!  may  well  be  anxious  about  the  result,  and 
we  think  it  is  their  duty  to  demand  its  production.  We  have 
ample  faith  in  the  honor  of  Professor  DanieU,  and  we  wiUingly 
adopt  the  liberal  sentiment  of  Mr.  Cooke,  that  if  he  "  did  ex- 
press himself,  incautiously  in  writing  to  his  friend,  no  one  ac- 
auainted  with  his  manly  and  upright  character,  can  suppose 
lat  he  intended  to  sanction  a  clandestine  use  of  his  letter  to 
assist  Mr.  Wheatstone,"  or  to  injure  Mr.  Cooke.  Ignorant 
though  we  be  of  the  nature  of  this  singular  document^  we  have 


■ 


HIBtOET  QF  COOKs'b  ANJ)   WSBATSTONr's  TBLBOEAPH.     til 

Ao  difficulty)  if  it  was  writtea  bv  Professor  Daniell,  in  predioting 
its  contents.  Its  object,  doubtless,  was  to  sweeten  the  bitter  piS 
of  the  award.    It  was  an  opiate  tenderly  administered  to  disap. 

Eointed  vanity, — ^a  curb,  perchance,  to  that  morbid  appetite  for 
^me,  which  respects  neither  individual  rights  nor  social  feelings. 
By  this  anticipation  of  its  pur{)ose,  we  at  once  protect  the  cna- 
Tacter  of  its  author,  and  the  rights  of  the  individual  which  it 
lias  been  brought  forward  to  assail. 

The  future  history  of  this  remarkable  partnership  is  soon 
told.  Mr.  Cooke  pursued,  with  unflinching  ardor,  his  scheme 
of  making  the  electric  telegraph  a  work  of  "  national  impor- 
tance," and  being  prepared  by  his  own  inventions,  and  by  the 
joint  invention  in  Gookc  and  Wheatstone's  patent,  he  took  steps, 
in  the  autumn  of  1845,  to  organize  a  joint-stock  company,  which 
he  effected  in  1S46.  This  company,  under  the  name  of  the 
JSlectric  Telegraph  Company^  applied  to  Parliament  in  the  session 
of  1846  ibr  a  bill  of  incorporation.  This  bill  was  opposed  by 
Hr.  Alexander  Bain  of  Edinburgh,  who  asserted  in  his  petition 
that  h9  had  invented  an  Electric  Clock,  and  sCn  Electric  Printing 
Telegraph, — that  he  had  communicated  these  inveijtions  confi- 
dentially to  Mr.  Wheatstone,  and  that  the  latter  had  claimed  them 
as  his  own.  Notwithstandvig  this  opposition,  the  directors  of 
the  company  carried  their  bill,  though  not  without  difficulty, 
through  the  House  of  Commons ;  but  when  it  came  to  the  House 
of  Lords,  Mr.  Bain's  statement  and  the  evidence  which  he  gave 
in  its  support  made  such  an  impression  on  the  membera  of  the 
Lord's  Committee,  that  pn  the  afternoon  of  its  third  sitting,  the 
Duke  of  Beaufort,  as  chairman,  intimated  to  the  counsel  of  the 
Electric  Telegraph  Company  that  they  should»make  an  arrange- 
ment with  Mr.  Bain,  "  hinting,"  as  Mr.  Cooke  says,  *J  pretty 
plainly,  that  their  bill  mi^ht  be  thrown  out  if  they  declined  to 
do  so."  Mr.  Bain  accordingly  reoeivedt  we  believe,  £12,000, 
and  thus,  to  Mr.  Wheatstone  s  extreme  displeasure,  became  aa- 
flociated  with  the  Company,  binding  himself  to  give  them  the 
use  of  his  inventions.  ^'  About  the  same  time  the  directors  had, 
unluckily,  made  an  arrangement  with  a  Mr.  Henry  Mapple,  in 
imorance  that  this  person  had  a  similar  controversy  with  Mr. 
W  heatstone  respecting  an  improved  alarum  and  a  telegraphic 
rope,"  and  '^  in  consequence  of  these  untoward  circumstanceSi 
Mr.  Wheatstone  sent  in  an  account  of  his  expenses,  and  retired 
altogether  from  the  company's  service." 

Let  us  now  see  under  what  obligation,  and  how  richly  re- 
warded, Mr.  Wheatstone  left  the  service  of  the  company.  So 
early  as  the  12th  April,  1843,  Mr.  Cooke  entered  into  an  agree- 
ment, by  which  he  was  to  pay  Mr,  Wheatstone  a  royalty  vary- 
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iBgfiom  £20.to  £15  per  mile  for  eveiy  tea  miles  of  tdegnifik 
he  flhoald  complete  during  the  jear,  £20  for  the  first  ten  mUes, 
and  £16  for  the  sixth  ten  miles,  and  all  beyond  it,  Mr.  Wheat* 
stone  assigQing  to  Mr.  Cooke  all  the  letters  pal«it  of  Cooke  aad 
Wheatstone,  and  all  future  patents  for  improyements.  In  184fiL 
when  the  electric  telegraph  ccnnpany  was  in  contemplation,  aiML 
when  many  lines  of  telegraph  naa  been  already  laid  down  hgr 
Mr.  Cooke,  he  entered  into  a  new  agreement  with  Mr.  WheaU 
stone,  by  which  he  4x>nght  up  his  royalty  for  £60,000,  togeUier 
with  all  arrears  of  royalty  due  at  the  date  of  the  agreement. 

Thus  liberallT  rewarded  for  half  of  the  joint  patent  held  by 
Mr.  Cooke  and  himself,  one  would  have  thought  that  all  farther 
controversy  was  at  an  end*  The  companysncceeded  beyond 
their  most  sanguine  expectations,  and  Mr.  wheatstone  became 
discontented  with  his  reward.  He  claimed  to  be  the  inventor 
of  the  electric  telegraph  I  He  forgot  the  rights  of  his  partner 
and  bene&ctor  as  conceded  and  signed  by  himself — and  as  ad- 
judicated by  Sir  Isambard  Brunei  and  Professor  DanielL  He 
forgot  the  concesirion  of  £12,000  by  .the  Lord's  Committee  to 
Mr.  Bain  for  his  electric  clock  and  his  beautiful  electrio  tele- 
graph ;  and  those  eminent  individuals  ceased  to  be  named  but 
as  mechanics  and  workmen,  whom  he  had  taken  into  his  servicel 
Mr.  Cooke,  whose  forbearance  we  cannot  but  admire,  main- 
tained  a  dignified  silence  as  lon^  as  the  injuries  which  were  done 
to  him^were  whispered  in  pnvate,  or  circulated  in  sdentifie 
coteriea  The  time,  however,  at  last  came»  and  the  crisis  in  Mr. 
Wheatstone's  history  as  well  as  in  his,  when  he  was  dragged 
before  the  public  by  a  representative  of  Mr.  Wheatstcme's 
feelings  as  well  as  opinions,  and  compelled  to  appeal  to  its  tri- 
bunal, in  a  voice  as  articulate  as  the  railway  whistle  or  tb€ 
electric  thunder. 

An  aii;icle  on  the  Electric  Telegraph  appeared  in  the  Quar- 
terly Beview  for  June,  1864,  in  which  the  claims  of  Morse  and 
Stemheil,'  and  Cooke  and  Bain,  are  unceremoniously  thixmn 
overboard,  and  Mr.  Wheatstone  pronounced  the  inventor  of  the 
Electric  Telegraph  1 1  That  such  a  perveraion  of  seientific  his* 
tory,  and  such  a  violation  of  recorded  truth,  should  have  ap- 
pealed in  such  a  respectable  journal,  has  gready  surprised  us^ 
and  we  confess  that  we  feel  as  much  for  the  author  who  has 
permitted  himself  to  be  a  dope,  as  WB  do  for  MrrCooke.  trbom 
that  dupe  has  so  wantonly  made  a  victim.  Boused  by  this 
^  attack  upon  his  honor,  and  this  attempt*  to  wrest  from  him  not 
what  he  claims,  but  what  was  given  to  him  by  the  solemn  de- 
cree of  two  of  the  most  distin^ished  men  of  the  day,  and  oiie 
of  them  Mr.  WheatBton^(i  particular  Mend,  Mr.  Coolro  has  been 
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driven  to  irrite  tbe  pamphlet  io-wbidbi  weilmye  reftrred,  and  to 

Sablish  in  support  of  its  statements  «  volume  of  documents, 
losirated  by  numerous  plates. 

Having  been  the  fiist  individual  who  introduced  the  eelectric 
telegraph  into  England,^— having  been  the  &st  constructor  of  a 
working  telegraph  and  various  pieces  of  valuable  telegraph  ap- 
paratus,  invented  by  hicnself, — shaving  availed  himself  of  Jtfr. 
Wheatstone's  talents  for  completing  the  particular  telegraph 

K tested  by  Messrs.  Gooke  and  Wheatston% — having  paid 
r.  Wheatstone  £80,000  for  his  interest  in  the  joint  patent, — 
having  established  beyond  the  power  of  challenge  his  claim  to 
'^  stand  alone  as  the  gentleman  to  whom  this  country  is  indebted  for 

having  PBACnOALLT  INTRODUCSn  AND  CABBIED  OUT  THE  ElKG- 

TBic  TelbgAaph  as  an  useful  uNBERTAKiNa,  Mr.  Cooke  suc- 
ceeded, in  1846,  in  establishing  the  ELEcnao  Telegraph 
Company,  of  which  he  is  now  one  of  the  principal^  directors. 

Mr.  Cooke  was  fortunate  in  obtaining  the  co-operation  of  such 
a  man  as  Mr.  Lewis  Kic^o^  M.  P.,  by  whose  zeal  and  sagacity 
this  company  has  attained  its  present  gigantic  magnitude.  By 
the  outlay  oi  three  guarters  of  a  million  ofmjoney^  this  companv  has 
covered  England  and  Scotland  with  a  complete  net-work  of  tele- 
graphs, extending  along  6480  miles  of  railway  lines^  and  em- 
ploying no  less  than  24^000  miles  of:  wire. 
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MEKTIIHf  OF  TEE  lUttSB  mECBAFE 

bxdjoatbd   to  thb  kbw-torx  8kxt0b  club.* 

By  W,  H.  Cotlx. 

Here  from  the  city^s  surging- roar  flhat  out 
By  aoademio  walls,  are  gathered  ift  « 

A  gifted  groups  at  Arts  high  festiva},  ^ 

•  Painters  and  sculptors,  orators  and  bards, ' 

High  bom  disciples  of  the  Beautiful — 
The  noble  brotherhood  of  Genius: 
Each  bringing  offerings  of  homage  to     ' 
The  altar  of  his  h^rf  s  fidelity. 
These  are  the  cil^s  soiitarr  men ;     - 
Not  sordid,  battling  with  the  multitude/ 
For  gold,  or  glory  with  its  blood-bought  pining 
Not  aspirants  for  venal  i^ils  or  power ; 
But  leading  gentle,  qtiie^  doisterd  lires, 
Young  hermits  in  imagination*^  oells — 
Patient  yet  panting  to  adorn  the  <fomer    , 
And  galleries  of  the  outer  world^ 
With'glorious  trophies  of  Ihe  ideal. 

V  At  a  late  meetinf  of  the  Glob,  in  the  Unirenitx  Sojldinf,  a  room  fbnnerlr  oeeaplad  by  Prof* 
Moree,  wliile  perflbetlng  his  imrention  of  the  Tdegraph,  was  the  same  In  which  was  assembled 
tlM  ftstiTe  association.  BriUiam  speeches  were  made  npon  the  ocoaslom  oiw  of  which  lelbrred 
to  the  graat  Invention  of  the  Electro-Magnetic  Telegraph,  by  Morse,  which  occasidtted  the 
aaUrnry  of  the  beantiAil  poem,  here  published,  by  Mr.  Coyle.  It  is  a  rich  tiibvto,— embradBg 
Ideas  and  langnage  moat  ezeellent. 
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Toil  on,  brnve  brothers— 4ihoiigii  the  weary  night 

Of  penary  and  cold  indifferenoe 

Be  long  and  dark,  faint  not  upon  your  path-^ 

For  in  the  Orient,  soon  the  morning  star 

Shall  rise,  and  golden  dawn,  with  ladiant  smiles, 

Beckon  yon  onward  to  immortal  day ! 

Not  many  years  ago,  in  this  same  hall, 
Musing  an  Artist  sat ;  he  was  not  old 
In  age,  yet  pondering  on  a  problem 
Which  became  a  restles^  ever-present  thought^  * 

Had  furrowM  witii  deep  lines  his  fever'd  brow, 
But  still  like  a  Chaldean  seer,  or  some 
Grey-bearded  necromancer  studying 
The  mystic  circles  of  astrolog[y. 
Or  alchymist,  he  fed  the  crucible 
Of  his  wild,  Dttmiog  hopes,  and  sleepless  worlcod 
The  wizard  spells  of  his  philosophy. 
E'en  he  forsook  the  first  love  of  nis  youth 
Pointing,  that  sweet  Madonna  of  the  mind, 
At  whose  pure  shrine  he  bent  the  knee  of  fresh 
And  early  worship,  and  tamed  coldly  from 
Her  costly  jp^ems  wnich  flashed  upon  his  walls, 
To  render  £alty  to  his  souPs  new  queen. 
One  mighty  purpose  loomed  before  nis  life— 
SDectral,  and  vast  and  vague,  but  taking  form 
With  each  day's  intimacy,  tiU  at  last 
He  grappled  with  its  mystery,  and  like 
A  giant  wrestled  for  the  victory  I 
Out  on  the  wild  sea,  'mid  the  hurtling  storm, 
Where  hissed  the  lightning*s  blinding  blaze,  and  shook 
The  strong  ^ip  like  an  aspen  to  her  keel 
Beneath  the  thunder  crash,  was  bom  the  great, 
Sublime  conception ;  and  upon  the  shore 
It  haunted  him  amid  the  city's  hum. 
And  would  not  leave  him — ^till,  Prometheus-like, 
•   He  dared  to  steal  from  heaven  the  sacred 
Fire,  and  animate  his  own  creation ! 

The  hour  at  last  had  come — Silence  and  night 

Had  hashed  the  Babel-city  to  deep  sleep. 

Around  the  walls  of  the  magician's  room, 

A  circuit  ran  three  miles,  of  air-hung  wires ; 

And  on  a  table  stood  the  sealed  jar 

Where  coiled  the  fearful  fiery  messenger. 

Trembling  he  wrote  *'  Eureka!*'  when  a  flash 

Electric,  Tike  a  ra^  swift  travelling 

Prom  the  sun,  thnll'd  thro'  each  palpitating, 

Iron  vein,  and  lo  I  upon  a  spotless 

Scroll  unrolled,  i  hand  invisible  wrote 

The  winced  word,  <<  Eureka !"    The  artist's  dream 

Was  realized ;  and  now  blooms  on  his  brow. 

The  laurol  of  his  country's  gratitude ! 

MiJBLCH  8th,  1855. 
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AST.  n.— PROTEIM  RUBBER  INSDIATOR. 

[Thc  following  oommunication  baa  been  sent  to  ns  for  consideration. 
We  publish  it,  with  the  drawings;  also,  the  letters  of  commendation.  We 
bare  heard  the  insulator  highly  approved.  Mr.  Eddy,  the  able  superin- 
tendent of  the  Eastern  Lines  to  the  British  ProTinces,  has  well  tested  its 
merits  on  a  very  large  scale.  By  such  practicable  experiments  reliance 
can  be  entertained  and  confidence  inspired.  We  would  rather  hare  the 
practical  tests  on  a  well  managed  telegraph  line,  conducted  by  a  compe- 
tent superintendent)  than  the  certificates  from  every  Professor  of  schools 
in  America.  Mr.  J.  M.  Batehelder  is  the  proprietor  of  the  paten t^  and  sup- 
plies liAes  with  the  insulator.] — EnrrOiR. 

This  insulator,  whicb  has  been  introduced  during  the  past . 
year,  possesses  those  properties  that  have  been  long  sought  for 
by  all  persons  engaged  in  the  practical  management  of  Imes  of 
electric  telegraph.    The  great  value  of  the  Protean  Bubber  for 
the  insulation  of  telegraph  wires  is  shown  by  its  ^ 

Electric  Properties. — In  this  particular  it  is  eaual  to  the 
best  kinds  of  glass.  A  plate  electrical  machine  has  oeen  made 
of  it,  and  electricity  is  more  readily  excited  than  it  is  in  the 
common  cylinder  or  plate-glass  machines. 

li  does  not  c^bsorb  moisture: — ^The  material  is  hard,  and  of  fine 
and  uniform  texture,  and  moisture  cannot  penetrate  below  the 
surface  in  the  slightest  degree. 

Dew  is  not  deposited  so  quickly  upon  its  surface  as  it  is  upon 
glass  or  porcelain.  This  quality  gives  it  especial  value  during 
the  early  hours  of  the  morning,  and  when  fogs  prevail. 

Durability. — This  substance  is  not  injuriously  affected  by 
exposure  to  air  and  moisture,  or  by  the  ordinary  changes  of  the 
weather ;  it  does  not  become  soft  at  a  less  temperature  than 
280^  F.  It  is  not  liable  to  those  molecular  changes  which  so 
soon  affect  gutta  percha,  and  entirely  destroy  its  insulating  pro- 
perties. 

Economy. — The  first  cost  of  this  insulator  is  greater  than 
that  of  many  kinds  now  in  use,  but  the  saving  of  battery  ex- 
penses, and  a  less  expenditure  for  repairs  will,  it  is  believed,  in- 
sure its  use  by  those  who  have  full  knowledge  of  the  difl&culties 
and  loss  of  income  caused  by  the  present  defective  system  of 
insulation. 
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Fig.  I. 


FiGUBX  L  is  a  vertical  section  of  a  side  insulator.    A,  iron 

support ;  B,  protean  rubber  cap ;  C,  suspension  pin ;  D,  cover ; 

E,  wedge.    The  rubber  wbile  oaking  contracts  upon  the  iron 

pm,  BO  that  it  cannot  be  drawn  out,  and  obviates  the  noccasity 

,of  using  sulphur  or  other  cement* 


Fig.  IL 

FiGURB  n.  Bepresents  another  form  of  side  insulator.    A,  is 
the  suspension  pin,  with  its  rubber  covering  B,  inserted  in  a 
round  hole  at  the  end  of  a  wooden  armor  support,  C ;  E,  oover; 
'  F,  circular,  open  space. 


HOTKAM   tOBBM   HtlOLATOB. 


FlOUBE  m. — Top  inaolator.    The  shield  is  of  c*st  iron,  the 
support  of  wtought  iron,  with  the  rubber  cap  interyening.    The  ■ 
re-entering  angle  at  the  base  of  the  shield  prevents  rain,  when 
driven  by  the  wind,  fit>tn  entering  the  inside  of  the  shield. 

FiQUEB  IV. — ^Top  insulator.  The  cap  A  ia  composed  wholly 
of  rubber,  and  is  mounted  upon  an  iron  screw  bolt  B  ;  or  it  may 
be  supported  upon  a  stout  pm  of  wood,  in  which  case  the  cap 
is  shrunk  ou,  no  cement  being  used.  If  the  wooden  pin  swells 
the  cap  is  not  injured.    : 

POFTI.AIIB,  Oa(^>er  lOA,  1864. 
J.  M.  Batcbeldeb,  Esq., 

Sib, — Having  given  some  attention  to  the  insulation  of  tele- 
graph wires  upon  India  rubber  as  prepared  by  you,  I  can  say 
that,  in  my  judgment,  it  is  better  adapted  foi^  insulating  pur- 
poses than  any  other  material  in  use. 

It  is  a  perfect  non-conductor ;  it  is  lighter  and  much  stronger 
than  glass,  and  for  insulating  wires  in  the  fur  it  has  great  supe- 
riority from  the  feet  that  moisture-  does  not  gather  so  readily 
upon  its  surface,  and  it  is  capable  of  being  made  upon  iron  so 
strong  that  only  eitraordinaiy  violence  can  break  it. 

One  hundred  insulators  of  this  material  put  up  by  me  last 
season  have  proved  satisfactory,  and  our  company  has  used  the 
present  season  nine  thousand  of  them. 

We  are  continuing  to  order  insulators  of  the  same  kind  for 
air  lines  in  preference  to  all  others.  ' 

Bespectfully  youis, 

Jauzs  Eddt, 
Sapt.  Maine  Hkgraph  Cb, 
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Placsbyille,  Oal.,  February  24,  1854. 

Mb.  J.  M.  BXTCHELDEB, 

Deab  Sib, — I  am  perfectly  satisfied  'with  the  iDsuIators ;  thej 
folly  answer  my  expectations,  and  are  in  fact  the  best  I  eyer 
saw.  K  any  country  in  the  world  will  test  the  qualities  of  an 
iusulator,  it  is  this,  where  we  have  incessant  rain  for  a  week  at 
a  time,  and  often  the  wind  blowing  a  perfect  hurricane.  During 
the  worst  rains  that  we  have  had  this  winter,  the  line  has 
worked  as  perfectly  as  in  the  dryest  weather;  in  fact^  we  ciui 
perceive  no  difference  between  wet  weather  and  dry  in  the 
working  of  the  line.  We  use  fourteen  6ups  Grove's  battery, 
seven  at  each  end — distance  one  hundred  and  fifteen  miles. 

Your  obedient  servant, 

J.  E.  Stbong, 
Supt  Alia  CaUforma  Tdegrogph  Co. 


Boston,  March  15, 1854. 
Mb.  J.  M.  Batcheldeb,  ' 

Deab  Sib, — I  believe  protean  rubber  to  be  the  very  best 
substance  known  for  insulating  either  air  or  subterranean  tele- 
graph lines. 

Yours,  very  truly, 

MosES  G.  Fabmbb, 

SupU  Telegrat/kic  Fire  Alarms. 


TO  OUE  PATRONS. 


In  consequence  of  a  sudden  attack  of  ferer,  we  have  no 
opportunity  of  presenting,  in  the  present  number,  the  many  edi- 
torials which  we  had  expected. 

We  leave  by  the  first  steamer  for  Europe,  uid  will  return 
some  time  during  the  summer. 
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TELEGRAPH  COMPANION, 

DKYOTSD  TO  THS  80IXN0X  AlTD  ART  OW  THX 


MORSE  AMERICAN  TELEGRAPH. 


TOl4.  II.  OCTOBER,  1M6.  Ho.  4. 


Art.  L— tUBHAlME  TELBfiRAPHS  OF  THB  WOBID. 

Wb  do  not  propose  to  decide  who  were  the  first  to  sucoeas- 
fully  accomplish  the  practical  operatioQ  of  submarine  tele- 
naphs«  The  originalitj  is  claimed  both  ia  America  and 
Europe. 

In  America,  the  submarine  wires  haye  been  Ko.  10  iroi), 
covered  with  three  coatings  of  gutta-percha,  and  calculated  to 
resist  a  force  equal  to  at  least  1800  pounds.  These  gtitta-{\er- 
cha  insulated  wires  have  nearly  entirely  superseded  masts  in 
the  crossing  of  rivers,  notwithstanding  the  aifficulties  encoun- 
tered in  sustaining  them.  The  inland  rivers  of  America  are 
so  powerful  in  currents,  that  the  strongest  cable  capable  of 
being  laid,  will,  sooner  or  later,  yield,  and  become  lost  forever 
in  the  sand  at  the  bottom  of  the  restless  stream. 

For  several  years  we  served  as  President  of  a  telegraph  line, 
having  the  most  extensive  river  crossings  in  America,  and  we 
well  studied  the  scientific  and  mechanical  difficulties.  Owing 
to  the  navigation  of  the  rivers  by  vessels,  the  wires  had  to  be 
elevated  very  hieh,  or  submergea  in  the  water.  The  annexed 
cats  represent  the  mode  of  crossing  with  masts.  The  spars 
were  made  of  cypress,  and  the  guy&  were  of  inch,  three  quar- 
ter,  «nd  half  inch  iron  rods.    The  elevation  of  the  wire,  on  the 
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highest,  was  807  feet,  being,  we  euppoae,  the  highest  *^i)ole  " 
ever  erected.  They  were  oonstructed  with  much  skill  and 
ornament. 


Flf .  l-OUo  Rlrer  Matt. 


Fig.  1-Okto  Utv  CiUe 


a 
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These  masts  were  eieoted  on  the  MtasisBippi,  Ohio^  Tennes- 
seoi  and  Cumberland  rivers.  A  few  weeks  after  dieir  con- 
siroctioni  those  on  the  Mississippi  were  carried  away  by  a 
tornado,  and  parts  of  them  were  found  seven  miles  dislant. 
Houses,  trees,  (foor  and  five  feet  in  diameter  at  base,)  were 
also  levelled  to  the  earth.  Soon  after,  those  on  the  Ohio 
yielded  to  similar  disastam.    Had  the  maste  been  of  wroi^^ 


iron,  they  could  not  have  leeiflted  the  power  of  these  terrifle 
tomadoea. 

Submarine  crossings  succeeded  the  ill-fated  masts  on  the 
Mississippi,  Ohio  ana  Tennessee  rivers.  At  first  the  wires 
were  only  covered  with  gutta-percha,  and  sunk  to  the  bottom 
by  iron  balls.  The  continual  moving  of  the  sand,  in  the  water, 
Boon  wore  away  the  insulation,  and  left  the  wire  bare.  The 
plan  of  covering  the  gutta-percha  with  osnaburg  followed,  and 
then  the  addition  of  iron  wires  laterally,  as  represented  by  the 
annexed  cut,  fig.  2,  was  adopted.  Some  of  these  cables  have 
been  in  successAiI  use  for  several  years. 

The  gutta-percha  insulated  wires  originally  laid,  were  com- 
posed of  a  No.  10  iron  wire,  made  from  the  best  Swedish  bar, 
and  drawn  with  great  care,  being  capable  of  sustaining  a  strain 
of  1,{300  pounds,  then  carefully  covered  with  three  coatings  of 
glitta  percha.  Such  wires  were  laid  across  many  of  the  Ame- 
rican rivers.  Tlie  like  was,  sJso,  laid  across  the  English  Chan- 
ael,  between  Dover  and  Calai&  This  effort  fidled.  We  have 
a  piece  of  the  Dover  wire,  and  it  is  still  in  good  order,  but  the 
billows  of  the  sea  were  too  powerful  to  be  resisted. 

As  we  before  alluded,  the  covering  of  the  insulated  wires, 
with  exterior  iron,  followed  the  fragile  originals.  This  mode 
proved  successful. 

The  representation  of  these  improved  cables  is  given  in 
figure  2.  The  inner  or  electric  wire  (a)  is  No.  10  Swedish 
iron,  letter  (i)  is  the  three  coats  of  gutta-percha,  letter  (c)  is 
the  three  coats,  by  lapse,  of  osnaburg,  and  letter  (d)  is  the  lon- 
gitudinal covering  with  No.  10  iron  wires,  being  well  lashed 
with  one  ^of  similar  size.  With  a  slight  improvement,  we 
believe  these  cables  are  better  for  the  western  waters  than  the 
liiiglish  cables.  We  presume  we  have  experimented  as  much 
upon  the  submarine  crossings  in  America,  as  the  remainder  of 
the  efforts  for  the  same  purposes,  and  many  unsuccessful  plana; 
abandoned  by  us  years  ago,  we  now  learn  are  being  tried  by 
leas  experienced  gentlemen.  It  is  well  to  continue  in  the  line 
pf  improvement,  as  occasionally  a  good  idea  is  brought  forth. 
Afi  an  evidence  of  this,  we  find,  that  Mr.  S.  G.  Bishop,  the 
ntta-percha  manufacturer  of  America^  has  devised  a  new  plan 
m  the  making  of  cables. 

figure  3  is  the  representation  of  a  cable  made  for  the  Mag- 
netic Telegra^  Company,  which  is  successfully  working  acroM 
tbe  Hudson  Biver.  Letter  (a)  are  the'  electric  wires,  of  cc^ 
per,  letter  (b)  is  gutta-percha  covering  u;t>und  the  copper 
inz^  letter  (c)  is  a  full  covering  of  gutta-percha  around  the 
iBflnlat^  copper  wires^  and  letter  (cO  is  a  spiral  covering  of 
tftned  jarn«    Over  this  oan  be  laid  iron  wiiee  as  denred.    We 


think,  hawevetf  iix.  Bishop  htm  jery  greaHj  isKprani  upoa 

the  above  cable  iu  the  arnmgement,  aa  represented  is  fignie  4. 


The  electrio  wires,  threa  in  nanber,  an  Ko.  10  Swediah 
tron,  each  of  1,800  poaods  atreagth.  The  intericv  betweaa 
ibe  wires  b,  is  sdid  gatta-percba,  well  united  aa  one 
mass  with  e,  the  covering  aroond  the  wirra.  Around  this  is 
the  hempen  twine,' well  tarred  Rndm)ira!ly  wove.  Upon  thia, 
wires  can  be  npirally  or  loDntadinaltv  placed,  aa  circuinstutcts 
o£  locality  may  reqnire.  We  are  of  the  opinion,  that  duaca- 
Ue  ia  decidedly  the  best  plan  ever  presented  Ibr  the  Amen' 
can  rivera  ;  and,  ia  fact,  it  ia  auitable  for  any  water-cronng, 
whether  of  aea  or  of  inland.  We  are  not  inftnnied  as  to  tbe 
strength  of  the  Bnglista  cables,  but  firom  ancoeeding  oats  it 
will  be  seen  that  they  are  ignite  frail,  compared  wi^  those  wb- 
masarily  adopted  in  Amenca,  having  only  one  electric  wnv. 

It  ii  tme,  the  Eneliih  cable  has  been  tned  at  Kew-Orissss, 
nd  also  at  Kew-York.  These  are  not  propw  test  pdaeea. 
!nie  like  woold  not  nsistth*  fbneof  aa  oraiaaiy  fraahsk  al 
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St  Louis,  vhore  flie  iUl  rolame  of  the  MisBissippi  ouxrent  is 
nanowed  to  a  paasage  of  a  half  mile.  A  cable  tben  mnet  be 
of  ike  greatest  strength  to  endure  the  greatest  length  of  time. 
On  some  oocasions^  snch  as  a  flood  of  1844,  and  on  the  break- 
ing np  of  the  ice,  no  cable  can  resist  the  power  brought 
agaiiist  it.  All  that  oan  be  done  is  to  employ  cables  that  will 
serve  the  longest  time  under  the  circumstances. 

In  regard  to  the  proper  kiad  of  a  cable  for  esi)ecial  places, 
we  believe  the  best  policy  would  be  to  consult  with  the  ener- 
getic manufacturer,  Mr.  S.  C.  Bishop,  who  can  bring  into  con- 
sideration the  results  of  the  hundreds  of  efforts  made  in 
America  to  accomplish  the  great  desideratum.  By  comparing 
the  various  plans  and  necessities  of  places,  the  most  emcient 
and  serviceable  cable  can  be  devised  to  subserve  the  ends  in 
view. 

Submarine  telegraphing  has  been  carried  to  a  greater  extent 
in  Europe,  than  m  America,  mostly  through  the  agency  of 
Mr.  John  W.  Brett,  Messrs.  Newall  &  Co.,  Messrs.  Statham  k 
Co.,  and  Messrs.  Kuper  &  Co.  These  gentlemen  have  ad- 
vanced the  business  to  an  extraordinary  extent ;  and  the  world 
is  much  indebted  to  them  for  the  perfection  of  the  science  and 
art,  as  now  realized  in  submarine  telegraphing.  In  refer- 
ence to  this  branch  of  the  art»  we  extract  the  following  from 
the  work  on  telegraphing,  written  by  that  distinguished  phi- 
losopher, Dr.  Lardner : — 

''  The  first  important  project  of  this  kind  which  was  executed 
in  Europe,  was  the  connection  of  the  coasts  of  England  aild 
France  oy  the  submarine  cable,  deposited  in  the  bed  of  the 
channel  between  Dover  and  Calais.  A  concession  being  ob- 
tained from  the  French  government  on  certain  conditions,  a 
single  conducting  wire,  invested  with  a  thick  coating  of  gutta- 
percha, was  sunk  by  means  of  leaden  weights  across  the  chan- 
nel, and  the  extremities  being  put  into  connection  with  tele- 
gpraphic  instruments,  messages  were  transmitted  from  coast  to 
coast  One  of  the  conditions  of  the  French  concession  being 
that  this  should  be  effected  before  September,  1850,  this  object 
was  attained,  but  nothing  more ;  for  the  action  of  the  waves, 
near  the  shore,  constantly  rubbing  the  rope  against  the  rocky 
bottom,  soon  wore  off  the  insulating  envelope,  and  rendered 
the  eable  useless. 

It  is  right  to  state  that  the  projectors  themselves^  did  not 
expect^  uom  this  first  trial,  permanent  success,  and  regarded 
it  merely  as  the  experimental  test  of  the  practicability  of  th« 
enterprise.  It  was,  therefore,  immediately  resolved  to  resort 
to  means  for  tihe  effectual  protection  of  the  conducting  wires 
ih>m  the  effects  of  all  the  vioissitades  to  whiah  they  would  be 
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expoaed.  With  this  view,  Uenn.  Nevall  &  Co.,  tfae  eanineDt 
wire-rope  makers  of  Gateshead,  wtne  charged  with  the  difficult 
•ad  unpreoedeated  taslc  of  diacovering  expedients,  b^  which  a 
cable  of  gntta-percha,  oontaiuing  the  conductto^  wires,  ooald 
be  invested  with  an  armonr  of  iron,  at  the  same  tune  so  stroDR 
as  to  resist  the  action  of  the  foroea  to  which  it  would  be  expoaeo. 


and  jet  not  too  ponderona  or  too  rigid  to  allow  of  being  de- 
posited in  the  bed  of  the  channel.  The  result  was,  the  inrni- 
tion  of  the  form  of  Bubmarine  oable,  which  baa  since  been  sm- 
cessfull  J  adopted  npon  the  various  Udbs  of  international  eledrio 
oommonication,  which  will  be  preeentij  described. 
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The  conducting  wires  inclosed  in  these  cables  are  nsnally 
copper  wires,  having  a  diameter  of  the  sixteenth  of  an  inch. 
Eacn  wire  is  first  separately  covered  with  two  ooatinss  of  gutta* 
percha.  Bach  successive  coating  increases  the  thicKness  by  a 
certain  fraction  of  an  indx.  The  object  of  laying  on  this  suc- 
cession of  coats  of  the  gam,  is  to  enard  against  accidental  de- 
fects which  might  render  the  insulation  imperfect.  If  such  a 
defect  happened  to  exist  at  any  point  of  the  first  coat  it  would 
be  covered  by  the  second,  the  cnances  against  a  defect  occur- 
ring at  the  same  point  of  both  coatings  amounting  to  an  im* 
possibility. 

The  conducting  wire  thus  invested,  or  so  many  of  them  as  it 
is  intended  to  deposit,  are  then  twisted  together,  and  sur* 
rounded  with  a  mass  of  spun  yarn,  soaked  with  grease  and  tar, 
80  to  to  form  a  compact  rope.  Around  this  rope  are  then 
twisted  a  number  of  stout  iron  wires,  sometimes  coated  on  the 
surface  with  zinc,  or  as  it  has  been  called,  galvanised.  The  cable 
is  then  complete,  and  is  fabricated  in  one  continued  length  suffi- 
cient to  extend  from  shore  to  shore,  or  from  bank  to  bank.  Per- 
spective  side  views  of  the  several  cables,  and  transverse  sections 
of  them  in  their  full  size,  are  given  in  the  figures  indicated  in 
tiie  first  column  of  the  following  table,  the  number  of  conduct- 
ing wires  insulated  by  the  gutta-percha  and  included  within 
the  cables,  the  number  of  surrounding  iron  wires,  the  total 
length  from*  coast  to  coast,  and  the  weight  of  the  cables  per 
mile  respectively,  being  indicated  in  the  columns. 

«{  No.  of  eop-  No.  of  Iron  Weight  per 

"^f*  per  wires,     wires,    mile— Tone 

Dover  and  Calais 25,26 4 10 7 

Holyhead  and  Howth 27,28 1 12 1 

Dover  and  Osteiid 81,32 6 13 7 

Portpatrick  and  Donaehadee  (Magnet  Go.)36,36 6 12 7 

Orfordness  and  the  Hague 87,38 1 10 2 

Aeioee  the  Great  Belt  (Denmark) 41,42 3 9 6 

Acroaa  the  Miesissippi .. 46,46 1 8 2 

Aeroee  the  Zuyder  Zee 43,44 6 10 7^ 

Newfoundland  6l  Prince  Edward's  Island  .89,40 1 9 If 

Poitpatrick  and  Donaghadee  (British  Co.).  35,36 6 12 7 

Spezzia  and  Corsica 36,36 6 12 ...  .8 

Corsica  and  Sardinia. .  •  •• •••••••.36,36... ...  .  .6... ...  . .  12... ... .  .9 

In  the  Dover  and  Calais  cable,  which  was  the  first  fabricated 
and  laid,  each  of  the  four  cop]>er  wires  is  surrounded  by  mi* 
ta-percha,  which,  in  figs.  6-0,  is  indicated  by  the  light  shading 
round  the  back  central  spot,  representing  the  section  of  the 
copper  wire.  The  four  wires  thus  prepared  were  then  enyel- 
opea  in  the  general  mass  of  prepared  spun  yarn,  represented 
by  the  darker  shading.  The  ten  galvanised  iron  wires  were 
then  twisted  around  tne  whole,  so  as  to  form  a  complete  and 
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dose  armour.    The  extenial  fona  aod  appemaoB  of  this  lieli- 
acal  csoaling  ii  represented  in  figa.  5-6. 

Pt(.  T.  Fli  B. 

m.  I.  BuMmJ  u<  Bi^Ttiad  mi 

DoTw  OH(.  Bgwib.  IbwA. 


This  cable,  vrhioli  was  completed  by  Messrs.  Newall  &  Co^ 
in  three  weeks,  measared,  origiaallj,  24  miles  in  length.  Ow- 
ing to  the  manner  in  which  it  was  laid  down,  this  was  foond 
insafficdent  to  extend  from  coast  to  ooast,  althoagh  the  direct 
diManoe  is  only  21  miles.  It  was,  therefore,  fbnnd  neoesssry 
to  manafactare  an  additional  mile  of  cable,  woioh  being  spliced 
OS  to  the  part  laid,  the  whole  was  completed,  and  the  eleotrio 
oommnnioation  between  Dover  andOalaia  definitely  establiahed 
OB  the  17th  October,  1851. 

The  ooat  of  the  cable  itself  was  £0,000,  being  at  the  nte  of 
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£840  per  mile.  The  total  eoet  for  cable  and  st«ti<Mia  at  Dover 
and  Calais  was  £16,000. 

Tlbe  next  submarine  eable  laid  down  was  that  which  conneot* 
ed  Holyhead  on  the  Welsh  with  Howth  on  the  Irish  coast.  While 
sever^  companies  which  had  been  formed  for  the  purpose, 
were  occupied  in  raising  the  capital  necessary  for  this  projeot^ 
ihej  were  surprised  by  the  announcement  that  the  project  was 
already  (^n  tbe  pcnnt  of  being  realized  by  Messrs.  Newall&  Co., 
om  their  own  account. 

The  distance  between  the  points  to  be  connected  being  60 
miles,  the  cable  was  made  with  a  length  of  10  additional  miles,  to 
meet 'contingencies.  In  this  cable,  which  enclosed  only  one 
conducting  wire,  the  external  wires  enclosing  the  insiQating 
rope  were  made  thicker  at  the  parts  near  the  shores  than  for 
that  which  lies  in  deep  water,  the  former  being  subject  to  much 
greater  disturbing  forces.  A  side  view  of  the  part  immersed 
in  deep  water  is  given  in  fig.  7.  A  side  view  of  the  shore 
ends  is  given  in  fig.  8,  all  being  in  their  full  size. 

The  gutta-percha  rope  was  fabricated  by  the  Gutta-Percha 
Company  in  the  Oity-road,  London,  from  whence  it  was  sent 
to  Gateshead,  where  it  received  the  iron  wire  envelope  at  the 
works  of  Messrs.  Newall  &  Co.,  in  the  short  space  of  four 
weeks.  Loaded  on  twenty  wagons,  it  was  next  sent  by  rail- 
way across  England  to  Maryport,  where  it  was  embarked  on 
board  the  ''  Britannia,"  and  transported  to  Holyhead.  On  the 
morning  of  the  1st  June,  1852,  one  of  its  extremities  being 
establisned  at  Holyhead,  it  was  laid  in  the  bed  of  the.  channel. 
Thia  was  done  as  follows : — The  cable  was  very  carefully 
coiled  in  the  hold  of  the  steamer ;  one  end  was  then  passed 
several  times  round  a  brake-wheel,  and  was  conveyed  on 
shore,  when  it  was  attached  to  a  telegraph  instrument.  The 
other  or  lower  end  of  the  cable  was  attacaed  to  another  instru- 
ment in  the  cabin  of  the  steamer,  so  that  any  message  passing 
from  instrument  to  instrument,  was  conveyed  through  the 
entire  cable  in  the  hold,  and  round  the  brake- wheel  as  the 
cable  passed  off  in  the  process  of  submersion.  The  shore  end 
having  been  made  fietst  securely,  the  steamer  was  put  in  motion, 
and  a  certain  strain  was  put  on  the  cable  by  means  of  the 
brake- wheel,  so  that  is  was  laid  straight  on  the  ground,  or  bot- 
tom of  the  sea. 

The  cable  rises  from  the  hold,  guided  between  rollers,  to  a 
drum,  and  passes  over  the  stern.  A  counter  and  indicator  was 
applied  to  the  shaft  of  the  drum,  by  which  the  length  of  cable 
which  at  any  moment  had  been  delivered  off  into  the  sea  was 
diown. 


SM  BEAmrSB  B  TEMBKAPH  ODXPAIOOir. 

The  wind  and  tides  hare  the  eSeot  of  dtbwing  the  ToaA 
oat  of  her  course,  so  that  the  quantity  of  cable  expended  most 
always  be  greater  thaa  the  distance  between  the  two  poinia  in 
a  straight  line.  In  the  case  of  the  Holyhead  and  Howth  oaUe^ 
the  quantity  expended  was  64  miles.  The  depth  of  water  ia 
70  &thoms,  being  more  than  twice  that  of  Dover. 

The  entire  process  of  laying  it  down  was  completed  in  18 
boon.  In  another  hoar  the  cable  was  branght  ashore,  and 
put  in  connection  with  the  telegraph  wires  betweea  Howth 
aod  Dablin,  and  immediately  afterwards  Lcmdon  and  Dnblin 
were  oonneoted  by  means  of  instantaneoos  oommaoicatioa. 

til.  f— DoiMfktdM  4Bd  Pnrtpattlik— K ifMUe  Tttofnpb  Capuij. 


Thisoable  was  lighter  oonmderably  than  that  between  Dover 
and  Calais,  ita  weight  being  a  little  lesa  than  one  ton  per  mile. 


/N 
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and  oonaequently  its  total  weight  did  not  exceed  80  tons,  while 
ihe  Dover  and  Calais  cable,  weighing  7  tons  per  mile,  its  total 
weight  was  180  tons. 

From  some  canse  which  could  not  be  ascertained,  this  oablCi 
after  being  worked  for  three  days,  became  imperfect.  It  was 
supposed  to  haye  been  caught  by  the  anchor  of  some  vessel, 
for  on  being  taken  up  lately,  it  was  found  broken  near  Howth, 
and  the  gutta-percha  and  copper  wire  stretched  in  an  extraor- 
dinary manner. 

On  the  9th  October,  1861,  Messrs.  Newall  k  Co.  attempted 
to  lay  a  cable  across  the  narrowest  part  of  the  Irish  channel, 
between  Portpatrick  and  Donaghade^  This  cable  containea 
six  conducting  wires,  similar  to  fig.  9.  The  distance  across 
is  the  same  as  between  Dover  and  Calais,  viz.,  21  miles,  and 
25  miles  of  cable  were  placed  on  board  the  ^*  Britannia" 
steamer.  The  process  of  submersion  was  carried  on  until  16 
miles  had  been  successfully  laid  down,  when  a  sudden  cale 
came  on,  which  rendered  it  impossible  to  steer  the  vessel  in 
the  proper  course,  and  Mr.  Newall  was  reluctantly  compelled 
to  cut  the  cable,  when  within  7  miles  of  the  Irish  coast,  and 
haying  9  miles  of  cable  remaining  on  board. 

The  whole  of  this  16  miles  of  cable  had  been  recovered  in 
June,  1854,  after  being  nearly  two  years  submerged.  This 
proved  a  most  arduous  undertaking.  The  depth  of  the  water 
in  this  part  of  the  Irish  channel  is  150  fathoms,  or  900  feet, 
and  from  this  depth  the  cable  was  dragged  by  means  of  a 

Sowerful  apparatus  worked  by  a  steam  en^ne  placed  on  the 
eck  of  a  steamer.  The  operation  occupied  lour  days,  for, 
from  the  great  force  of  the  tide,  which  runs  at  the  rate  of  6 
miles  an  hour,  it  was  found  impossible  to  work  except  at  the 
tim^  of  high  and  low  water.  The  cable  was  also  imbedded  in 
sand,  so  that  the  strain  required  to  drag  it  up  was  occasionally 
very  great 

The  recovery  of  this  cable  has  so  far  solved  the  question  of 
the  durability  of  submarine  telegraphs.  It  was  found  nearly 
as  sound  as  when  laid  down.  There  was  a  slight  corrosion  in 
certain  parts  which  appeared  to  have  been  imbedded  in  de- 
caying sea-weed — the  parts  imbedded  in  sand  were  quite 
sound,  and  on  other  parts,  which  appeared  to  have  rested  on 
a  hard  bottom,  there  were  a  few  zoophytes.  The  cable,  on 
being  tested,  was  found  as  perfect  in  insulation  as  when  laid 
down. 

The  next  great  enterprise  of  this  kind,  of  which  the  accom- 
plishment must  render  for  ever  memorable  the  age  we  have 
the  good  fortune  to  live  in,  was  the  deposition  in  the  bed  of 
the  channel  of  a  like  cable  connecting  tne  coasts  of  England 


HA  BBAFRmt'e  TiuHiura  wiaiMsm. 

ftod  Balgiam,  moasoriag  aeventy:  nuZas  m  one  umkrtlcem  le^gikl 
This  coloaaftl  rope  of  matal  and  gutU-percba  waa  tSao  oon- 
Btruoted  at  the  works  of  Ueaare.  Newall  &  Go. 

The  probable  exteuaioa  of  these  extraordinAry  media  of 
Qooial,  commercial  and  political  oonimauioatioa  between 
ooantries  separated  by  arms  of  the  sea,  may  be  boooaved, 
when  it  is  stated  that  during  the  winter  of  1862-'53,  Meaeis. 
Kewall  k  Go.  executed  under  contract  not  leea  than  450  milea 
of  such  cable. 

Rf.  10— Diner  ind  Oncnl  CitiU. 


The  cable  laid  between  Dover  and  Calais  includes,  as  already 
Aated,  foar  conducting  wires.  That  between  Dover  and 
Ostena  contains  six  wires  insulated  by  the  double  coTcring  of 
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gatta-pereha»  immitfaotiired,  under  Mr.  S.  Statlium's  directions, 
by  the  Gutta-Perchft  Oonopany.  The  gutta-percha  laid  into  tk 
rope  is  served  with  prepared  spun-yam,  and  cohered  With 
twelve  thick  iron  wires,  of  a  united  strength  equal  to  a  strain 
of  40  to  60  tons — more  than  the  proof  strain  of  the  chain  cable 
of  a  first-rate  man-of-war. 

A  side  view  and  section  of  this  cable,  in  its  natural  size,  are 
given  in  fig.  10. 

The  Belgian  cable  weighed  seven  tons  per  mile,  so  that  its 
total  weight  was  about  500  tons.  Its  cost  was  £88,000.  It 
took  100  days  to  make  it,  and  70  hours  to  coil  it  into  the  ves- 
sel, fifom  which  it  was  let  down  into  the  sea,  and  18  hours  to 
submerge  it. 

On  the  morning  of  Wednesday,  the  4th  of  Ma^,  1858,  the 
vessel  called  the  "  William  Hutt,"  Capt.  Palmer,  freighted  with 
the  cable,  being  anchored  off  Dover;  near  St.  Margaret's,  South 
Foreland,  the  process  of  laying  the  cable  was  commenced. 
This  vessel  was  attended  and  aided  by  H.  M.  S.  "  Lizard," 
Capt  Eickets,  R  N.,  and  H.  M.  S.  "  Vivid,"  Capt.  Smithett. 
Capt.  Washington,  R  N.,  was  appointed,  on  the  part  of  the 
Admiralty,  to  mark  out  the  line  and  direct  the  expedition. 

At  dawn  of  dav  about  200  yards  of  the  cable  were  given  out 
from  the  ''  Hutt, '  and  were  extended  by  small  boats  to  the 
shore,  where  the  extremity  was  deposited  in  a  cave  at  the  foot 
of  the  cliff.  There  telegraphic  instruments  were  provided,  by 
means  of  which,  through  the  cable  itself,  a  constant  commum- 
cation  with  the  vessel  was  maintained  during  the  arduous 
process,  corresponding  telegraphic  instruments  being  placed  on 
board  the  **  Hutt." 

At  six  o'clock  the  process  of  laying  commenced,  the  "  Hutt'* 
being  taken  in  tow  by  the  steam  tug  **  Lord  Worden." 

The  cable  was  "  payed  out"  from  the  hold,  being  passed 
several  times  round  a  large  brake- wheel,  by  means  of  which 
the  cable  was  kept  from  going  out  too  fast,  and  its  motion 
maintained^  so  as  to  be  equal  to  the  progress  of  the  vessel. 

On  arriving  off  Middlekerke,  on  the  Belgian  coast,  a  boal 
sent  from  shore  took  from  600  to  700  yards  of  the  cable  on 
board,  for  the  purpose  of  landing  it.  The  boats  oi  the  British 
▼easels  taking  her  in  tow,  the  end  of  the  cable  was  safelj 
landed,  and  deposited  in  a  guard-house  of  the  Custom  Hoos^ 
where  the  telegraphic  instruments  brought  in  the  '^  Hutt" 
being  erected,  and  the  communications  made,  the  following 
despatch  was  transmitted  direct-to  London : — 

Union  of  Belgium  and  England^  twenty  minutes  before  on$^ 
JR.  M.,  Qth  May,  1868. 


M4  ■Huma's  Twuta-um  ooHPAHKur. 

Ths  next  submarma  otble  laid  was  that  of  tlie  Uagnetio  Tq1»- 
gi^h  Companj,  coQiiectiDg  Donaghadee  with  Portpatnok, 
alw  numufaotured  bj  Meflsia.  Newul  &  Co. 


Thia  cable,  which  contains  six  ooDdaoting  wires,  ia  repre- 
aanted  in  its  proper  size  in  fig.  9,  and  oomtspoads  in  weight 
and  form  to  the  Belgian  cable.  But  in  the  details  of  its 
oonstmction  aad  oompositioo,  some  icnproTemetits  were  in- 
troduced. This  rope  was  manu&otored  in  24  days,  and 
ooat  aboat  £18,000. 

The  cable  laid  down  by  the  British  Telegraph  Company, 
between  the  same  points,  is  precisely  similar  to  this. 

It  ia  proposed  to  connect  Orfordness,  on  the  Suffolk  coast, 
with  the  Hagne,  by  seven  separate  sabmarine  cables,  each 
oontainisg  a  single  wire.    Kear  the  shore,  on  each  aide,  these 
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will  be  broaght  ttmether  acd  twiited  into  a  single  great  cable, 
$B  represented  in  fig.  12. 

tit.  n—Ora>Ttn—»  tsd  tbe  Hifva. 


Of  tbeae,  only  three  hare  been  laid  down.    The  diBtanoe 
fiom  Orfordaess  to  the  Hagae  being  120  miles,  the  oabl« 
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WBte  nade  186  miles  in  length.  They  were  laid  down  eepa- 
rately  at  a  little  distance  one  from  ano&er.  At  S|  miles  mm. 
the  snore  thej  were  brought  together*  When  the  telegraph 
business  increases,  the  other  four  will  be  deposited. 

It  is  proposed  to  connect  Europe  with  the  islands  of  the 
Mediterranean  and  the  African  continent,  by  extending  the 
wires  which  already  run  continuously  to  Genoa  from  the 
United  Kingdom  and  the  Northern  States  of  Europe  to  Spezziai 
and  from  that  point  to  lay  a  submarine  cable  to  Corsica,  an- 
other between  C!orBica  and  Sardinia,  and  another  between  Sar- 
dinia and  Bona,  The  latter  place  would  be  connected  with 
Alexandria  by  underground  wires  extending  along  the 
coast. 

It  is  eyen  regarded  as  within  the  scope  of  probability  that 
Alexandria  may  be  put  in  electrical  connection  with  Bombaj^; 
and  as  the  latter  place  is  already  connected  by  a  telegraphic 
line  with  Calcutta,  a  continuous  line  of  communication  be« 
tween  London  and  Calcutta  would  thus  be  established. 

The  distances  between  Spezzia  and  Bona  on  the  coast  of 
Algeria  are : — 

MUm. 

Speziia  toGonica  (rabmarine) • • 76 

AcroM  Corsica  (undergpround) 1S8 

Gonica  to  Sardinia  bv  the  straita  of  Boni^tcto  (tubmaxine) 7 

Across  Sardinia  (underground) ■ 203 

Sardinia  to  Bona,  on  tlie  coast  of  Algeria,  (submarine)  about 125 

539 

There  would  thus  be  208  miles  of  submarine  cable  in  three 
lengths  of  76,  7,  and  125  miles,  and  831  miles  of  overland 
wires  necessary  to  connect  the  southern  coast  of  Europe  with 
the  northern  coast  of  Africa. 

This  is  the  proposed  plan,  and  the  cables  from  Spezzia  to 
Corsica,  and  from  Corsica  to  Sardinia  are  already  laid  and  in 
operation ;  but  it  will  be  obvious  on  inspecting  the  map,  that 
the  object  would  be  attainable  with  a  less  extent  of  submarine 
cable  by  continuing  the  overland  line  to  Piombino,  in  the 
Grand  Duchy  of  Tuscany,  connecting  that  place  with  the  l8> 
land  of  Elba  by  a  submarine  cable  of  8  or  10  miles,  and  con- 
necting the  westernmost  point  of  Elba  with  Bastia,  in  Coraioa, 
by  another  cable  of  85  to  40  miles.  This  method  would  have 
the  further  advantage  of  including  in  the  line  several  impor- 
tant places  on  the  Italian  coast ;  such  as,  Carrara,  Lucca,  Massa, 
Pisa,  and  Leghorn. 

A  preference  has  been  given  to  the  course  above  described 
in  oonaoderation  of  the  benefit  conferred  upon  the  oompiny 
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by  the  coaoeeaon  and  ^arautee  granted  bj  tiie  gDvernment 
ta  Sardinia,  which  would  not  hare  been  given  had  tbe  other 
oonrse  been  followed. 

The  cable  now  deposited  contains  six  coodaoting  Tires,  and 
is  in  all  respects  similar  to  that  represented  in  fig.  9. 

The  short  submarine  cable  laid  down  between  Frinoe  Eid- 
ward's  Island  and  the  ooaet  of  New-Brunswick  (fig.  18),  was 
intended  as  part  of  a  more  extended  anbrnarine  line  conneo> 
ting  Newfoundland  with  Canada." 

Pt|-ll  Plf.  I4-0rH>  BM.  Hi.  U-'BiUk 

F.  Edwwd*  Uud. 


The  cable,  fig.  IS,  was  a  part  of  the  original  New- 
foundland Electnc  Telegraph  Line.  This  Company  is  now 
represeated  in  the  name  of  the  New- York,  Newfoundland, 

*  Fig.  8  ahodld  b«  1&,  and  fig.  IB  ihosU  be  S 
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ttid Loodoii  Telegrapk  Hhb  route  has  been  ehanged,  aadit 
is  oontempltted  to  ran  the  line  from  Newfoundland  to  CiM 
North,  in  Nova  Scotia,  and  thence  in  oonDeotion  with  toe 
linee  of  thatprorinoe.  The  eaUeof  this  companr  will  be  consid- 
ered hereinafter,  and  we  only  refer  here  to  tne  uiot^  that  the  one 
attempted  to  be  laid  in  1856,  oontained  three  deotric  wistt, 
and  was  similar  to  the  Danirii  and  Swedish  cables. 

The  Danish  submarine  cable  (fig.  14^)  is  carried  aorass 
the  Great  Belt  from  Njborg  to  Koraoe,  the  neaiert  point  of  the 
opposite  coast  of  Zealand. 

The  cable  laid  across  the  Zujder  Zee  is  shown  in  its  proper 
size  in  fig.  11.  The  cable  across  the  Mississippi  at  New- 
Orleans,  on  the  Balize  Line,  is  represented  in  fi^.  8. 

The  House  Line  hss  a  cable  of  the  same  kind  across  the 
Hudson  River  near  New- York.  These  are  the  only  two  in 
ose  in  the  United  States  which  were  manufactured  in  Europe. 
How  the  like  would  answer  in  the  turbulent  and  powerful 
streams  of  the  west,  is  yet  to  be  tested.  We  think  they  might 
answer  as  well  as  any  other  cable,  confident,  however,  that  on 
occasions  of  floods  and  ice,  no  cable  can  be  considered  as  per- 
manent. 

"  At  certain  places  on  the  great  western  rivers  serious  diffi* 
culties  have  been  and  are  still  encountered  in  the  preservation 
of  these  subaqueous  conductors.  At  St.  Louis  on  the  Mis- 
sissippi, and  at  Paducah  on  the  Ohio,  for  example,  several  ca- 
bles have  been  successively  swept  away  by  floods.  Large 
trees  carried  down  the  stream  are,  one  after  another,  stopped 
by  being  caught  in  the  cable,  and  the  number  thus  accumula- 
ted becomes  at  length  so  great,  that  the  force  of  the  current, 
acting  upon  them,  breaks  it. 

Another  frequent  cause  of  destruction  to  these  cables  in  the 
Western  Continent  is  the  attraction  they  offer  to  atmospheric 
electricity.  They  are  frequently  destroyed  by  lightning.  Mr. 
Shaffner  tells  me  that  he  has  sometimes  found  a  longitudinal 
incision  measuring  ten  feet  in  length,  made  in  gutta-percha, 
by  the  lightning,  and  cut  as  clean  as  if  it  had  been  done  with 
a  rassor.  At  other  times  he  has  found  the  gutta-percha  swelled, 
rough  and  porous,  and  sometimes  pierced  with  countless  num- 
bers of  openings  like  pinholes. 

These  appearances  are  supposed  by  Mr.  Newall  to  arise  from 
imperfection  in  the  covering  of  the  wire.  The  slit,  he  thinks, 
is  caused  by  air  getting  in  behind  the  arm,  which  holds  the 
mandril  through  which  the  copper  ?rire  passes  before  leayinff 
the  cylinder,  and  the  porous  covering  arises  from  air  mixM 
with  the  gutta-pwoh*.    Mr.  Newall  tum  aaoertained  that  a  wet 


BUBlUiONX  TKUOiUFflS  OF  THS  WOBLD.  889 

ImTj  or  a  hole  of  equal  euse,  is  sufficient  to  destroy  the  insula- 
tion of  the  wire. 

Some  eminent  soientific  authorities  express  doubts  as  to  the 
dombility  of  the  submarine  cables.  In  tne  case  of  the  Dover 
and  Calais  cable  it  has  been  observed  that  the  bottom  of  the 
channel  at  that  part  of  the  strait  is  proved  bv  the  soundings 
to  be  subject  to  undulations,  so  considerable  tnat  the  summits 
of  some  of  its  elevated  points  rise  to  such  a  height,  that  the 
water  which  covers  them  is  not  deep  enough  to  secure  theox 
from  the  effects  of  the  tumultuous  agitation  of  the  surface  in 
violent  storms.  It  is  here  well  to  remind  the  reader  that  the 
agitation  of  the  ocean,  which  seems  so  awful  in  great  tempests, 
has  been  found  to  extend  to  a  very  limited  depth,  below  which 
waters  are  in  a  state  of  the  most  profound  repose.  The  objeo- 
jtion  we  now  advert  to  is,  therefore,  founded  upon  the  suppo- 
sition that  the  crests  of  some  of  the  elevations  upon  wnich 
the  submarine  cable  rests,  are  so  elevated  as  to  oe  within 
that  limit  of  depth ;  and  it  is  feared  that  such  being  the  case, 
the  violence  of  the  water  in  great  temjpests  may  so  move  the 
cable  against  the  ground  on  which  it  is  deposited  with  a  mo- 
tion to  and  fro,  as  to  wear  away  by  frequent  friction  its  metal- 
lic armour,  and  thus  expose  the  conducting  wires  within  it  to 
the  contact  of  the  water,  and  destroy  their  insulation. 

But  it  has  been  most  satisfactorily  proved  by  a  part  of  the 
experimental  wire  which  was  laidi  down  between  jDover  and 
Calais,  in  1850,  and  which  was  picked  up  two  years  afterwards 
in  as  perfect  a  state  as  when  laid  down,  that  the  action  of  the 
waves  does  not  affect  the  bottom  of  the  channel  there.    The 

greatest  depth  is  80  fathoms,  and  the  bottom  shelves  regularly 
om  Dover  to  near  Cape  Griuez,  where  there  is  a  ledge  of  rocks 
risinK  suddenly  from  tne  bottom. 

It  nas  been  also  feared  that,  notwithstanding  the  effect  of 
the  galvanization  of  the  surface  of  the  surrounding  wires,  the 
corrosive  action  of  the  sea  water  may  in  time  destroy  them ; 
and  it  has  been  suggested  that  some  better  expedient  for  pro- 
tection against  this  effect  might  be  contrived  upon  the  prin- 
ciple suggested  by  Davy,  for  the  preservation  of  the  copper 
abeathinff  of  ships,  by  investing  the  cable  at  certain  intervals 
with  a  thick  coating  or  glove  of  zinc,  which  would  increase 
the  efficiency  of  the  thinner  coating  of  that  m^tal  given  to  it 
in  the  process  of  galvanization. 

To  tnis  practical  men  who  have  had  as  much  experience  as 
ia  compatible  with  the  recent  date  of  these  novel  and  extraor- 
dinary enterprises,  reply  that  the  results  of  their  observations 
4pve  no  ground  for  apprehension  of  any  injurious  effects  from 
M4al  or  tempestuous  action,  and  that  the  fine  iron  used  in  the 
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wire  is  not  affected  by  sea  water,  as  larger  masses  of  coaisw 
iron,  such  aa  anchors,  are.  They  cite  as  proof  of  this,  the 
slightly  decayed  state  in  which  nails  and  small  fire-arms  have 
been  found  when  recovered  from  vessels  long  snnk.  They 
farther  state  that  the  tar  contained  in  the  layer  of  hemp  within 
the  protecting  wires  acts  as  a  preservative,  whether  the  vrires 
be  galvanized  or  not  It  has  been  found,  for  example,  that^  in 
the  case  of  the  submarine  conductor  between  Donaghadee  and 
Portpatrick,  a  perfect  concrete  of  tar  and  sand  has  been  already 
formed,  upon  which  masses  of  shell-fish  attach  themselves  at 
all  parts  tnat  are  not  buried  in  sand,  and  it  is  apparent  that  in 
a  few  years  a  calcareous  deposit  will  be  formed  around  it  which 
will  cement  it  to  the  bottom,  and  altogether  intercept  the  action 
of  the  sea  water. 

In  the  deposition  of  submarine  cables  great  care  should  be 
taken  to  select  suitable  points  on  the  shore  for  beaching  them. 
Sandy  places  are  always  to  be  sought  If  this  precaution  be 
taken,  it  is  affirmed  that  they  are  not  subject  to  tidal  action. 
A  cable  was  partly  laid  by  the  Magnetic  Telegraph  Company, 
in  1862,  near  Portpatrick,  but  abandoned  in  consequence  of 
the  vessel  employed  to  deposit  it  being  exposed  in  the  proceas 
to  a  violent  storm.  The  wire  was  left  exposed  upon  thebeacb 
down  to  and  beyond  low  water  mark,  and  was  in  June,  1864, 
still  in  a  perfect  state,  the  galvanized  iron  wires,  even  to  their 
zinc  coating,  being  absolutely  in  the  same  state  as  when  they 
were  deposited. 

It  is  contended  by  practical  men  that  the  great  and  only  risk 
of  failure  in  the  submarine  cables  is  from  defects  produced  in 
the  process  of  their  deposition,  or  from  original  faults  in  the 
principle  of  their  construction. 

The  greatest  care  is  necessary  in  conducting  the  process  of 
delivering  out  the  cable  into  the  sea,  or  "  paying  it  out,"  as  it 
is  technically  called.  All  sudden  bending  of  the  cable  is  to  be 
especially  avoided.  **  Banks"  or  "hitches"  are  apt  to  occur 
in  the  process,  by  which  the  gutta-percha  covered  wires  within 
the  cable  are  strained. 

In  laying  the  Calais  cable  it  was  found  too  short  to  extend 
to  the  opposite  coast,  and  it  became  necessary  to  splice  a  sup- 
plementary piece  to  it.  The  joint  thus  formed  afterwaras 
railed,  and.  it  was  found  necessary  to  splice  it  anew,  and  to 
insert  a  fresh  piece.  Since  this  was  done  the  cable  appears  to 
have  continued  in  excellent  order. 

It  is  said  that  the  Belgian  cable  has  been  subject  to  same 
imperfection  arising  from  the  position  of  the  wires  within  the 
case.  The  sixth  wire  being  in  the  axis  of  the  cable,  surrorad- 
ed  by  the  other  five,  it  was  found  that  when  the  outer  cafdng 


SUBlf  JRIHy  ly^JSQaAPHft  OF  THK  VOBLD,  841 

of  the  protecting  wires  was  laid  around  it,  the  pressure  on  the 
centre  wire  rendered  it  imperfect,  while  the  £ye  sorroundinj^ 
it  suffered  to  some  extent 

Similar  defects  are  said  to  exist  in  other  cables  constracte4 
upon  the  same  principle. 

A  hempen  base  well  tarred  in  the  centre,  is  considered  to 
form  the  best  safeguard  for  the  gutta-j)ercha  covered  wires  in 
the  process  of  making  the  cable,  since  it  will  yield  to  any  com- 
pression itself  without  affecting  injuriously  the  wire. 

Imperfectly  informed  persons  have  expressed  an  opinion  that 
the  cable  would  not  sink  below  a  certam  depth,  at  which  the 
increasing  density  of  the  sea  water  would  render  it,  bulk  for 
bulk,  as  heavy  as  the  cable.  The  well-known  physical  pro« 
perties  of  water  prove  such  a  supposition  to  be  groundless. — 
Although  not  incompressible  in  an  absolute  sense,  water  is 
su8ceptu)le  of  compression,  even  at  the  greatest  depths  of  the 
ocean,  in  so  small  a  de^ee,  that  the  cable  must  always  greatly 
exceed  it  in  specific  weight. 

Fatting  out  of  view  the  financial  part  of  the  question,  there 
appears,  then,  to  be  no  good  reason  for  pronouncing  the  pro- 
ject to  construct  such  a  cable,  and  to  deposit  it  in  the  bed  of 
the  ocean,  impracticable  in  an  absolute  sense. 

It  may  be  asked  whether,  if  deposited,  an  electric  current 
could  be  transmitted  through  it  so  as  to  produce  telegraphic 
signals  ? 

There  can  be  only  two  reasons  for  doubting  this^— j^rs^  the 
length  of  the  conducting  wires,  and,  secondly,  the  inductive 
effects  of  the  water  upon  the  cable. 

The  intensity  of  the  current  transmitted  by  a  battery  of 
given  power  upon  a  wire,  is  in  the  direct  ratio  of  the  con-- 
ducting  power  of  the  wire  and  the  magnitude  of  its  transverse 
section,  and  in  the  inverse  ratio  of  its  length.  A  length  so 
great  as  1,600  or  1,600  miles,  would  of  course  considerably 
attenuate  the  current. 

But  it  will  be  recollected  that,  in  the  experiments  described 
in  chap.  I,  par.  9,  made  by  M.  Leverrier  and  mvself,  messages 
were  transmitted  over  a  space  of  1,000  miles  of  wire  withoufi 
intermediate  battery  power,  and  with  a  terminal  battery  of 
verfT  limited  power.  In  that  case  886  miles  of  the  wire  upoix 
which  the  current  was  transmitted  were  iron,  a  very  indifferent 
conductor,  and  the  remaining  766  miles  were  copper  wire  of 
extremelv  small  diameter.  It  is  certain,  therefore,  that  by 
reason  of  the  inferior  conducting  power  of  the  one  part,  and 
of  the  very  small  transverse  section  of  the  other  part,  this 
length  of  1,082  miles  offered  a  much  greater  resistance  to  the 
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ttansmission  of  the  Current  than  would  1,0W  of  oopper  wire, 
■Qch  as  is  usually  selected  for  subinaiine  cables. 

But,  independent  of  these  consideriKtions,  nothing  would  b^ 
easier  than  to  give  the  copper  wire  endosed  in  the  cable  such  a 
thickness,  and  to  apply  to  it  such  batteries  as  would  ensure  the 
transmission  of  a  current  of  sufl&cient  intensity. 

After  the  underground  and  submarine  wires  had  been  eon* 
structed  and  laid  upon  a  considerable  scale,  the  attention  of  Dr. 
Faraday  was  callecl  by  some  of  the  parties  engaged  in  their 
management  to  peculiar  phenomena  which  had  been  maniftsted 
in  the  telegraphic  operations  made  upon  the  lines  thus  laidp 
After  experiments  had  been  made  upon  a  large  scale  with  lines 
of  subaqueous  and  subterranean  wires,  extending  to  distances 
varying  from  100  to  1,500  miles,  it  was  found  that  the  eleetri« 
dty  supplied  by  the  voltaic  battery  to  the  covered  wire  was 
in  great  quantity  arrested  there,  by  the  attraction  of  electriotljr 
of  an  opposite  kind  evolved  from  the  water  or  earth  in  wfaidk 
the  wire  is  sunk ;  the  attraction  acting  through  the  gatta•pa^ 
cha  covering  exactly  in  the  same  manner  as  that  in  which  the 
electricity  developed  by  a  common  electric  machine,  and  de- 
posited on  the  inside  metallic  coating  of  an  electric  jar,  acts 
through  the  glass  upon  the  natural  electricity  of  the  external 
coating,  or  of  the  earth  in  connection  with  it.  The  two  op- 
posite electricities  on  the  inside  and  outside  of  the  coating  of 
the  wire  b^  their  mutual  action  neutralize  each  other;  and 
under  certain  circumstances,  a  person  placing  his  hands  in  me- 
tallic connection  with  both  sides  of  such  coating,  may  asoertaia 
ihe  presence  of  a  large  charge  of  such  neutralized  fluid,  bf 
receiving  the  shock  wmch  it  will  give,  like  that  of  a  charged 
Leyden  jar. 

It  is  apprehended  that  this  unforeseen  phenomenon  may  in- 
terfere more  or  less  with  the  practical  working  of  all  telegraphs 
having  underground  conducting  wires ;  and  I  have  been  in- 
formed by  the  agents  engaged  in  the  bureaux  of  the  Paris  tde- 
graph,  that  they  are  sensible  of  its  effects  in  all  direct  commu- 
nications between  that  capital  and  London. 

The  use  of  underground  wires,  and  the  discovery  of  the 
phenomenon  of  inductive  action  above  described,  are  too  re- 
cent to  justify  any  certain  inference  as  to  their  ediects  <m 
telegraphic  operations.  Time  and  enlarged  experience  alone 
can  settle  the  questions  which  have  been  thus  ra»ed. 

Although  as  a  general  rule  the  overground  lines  of  telegra- 
phic wire  are  sustained  by  supports  at  intervals  of  about  sixty 
yards,  many  exceptional  cases  are  presented  in  which  they  are 
extended  between  supports  at  much  greater  distances  asunder. 
Bvery  recent  visitor  to  Paris  may  have  observed  the  long  lines 
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of  wire.irl4<)h  are  in  sevoral  caaes  eactended  along  the  Boale- 
yards  and  acroBs  ibhe  river. 

But  the  most  aorprising  examples  of  long  lines  of  wires  with- 
out intermediate  support,  are  presented  on  the  telegraphic  line 
passing  north  and  south  thrbugh  Piedmont  between  Turin  and 
Qenoa.  There,  aooording  to  a  report  published  in  the  *'  Pied- 
montese  Gtuaette/'  in  the  course  of  the  line  passing  through  the 
district  intersected  by  the  chain  of  the  Bochetta,  the  engineer, 
M.  Bonelli/  had  the  boldness  to  carry  the  wires  from  summit 
to  summit  across  extensiye  valleys  and  ravines  at  immense 
heights  above  the  level  of  the  ground.  In  many  cases  the 
distance  between  these  summits  amounted  to  more  than  half 
a  mile,  and  in  some  to  nearly  three-cjuarters  of  a  mile.  In 
passing  through  towns,  this  line  is  carried  underground,  eiQcrg- 
wg  from  which  it  is  again  stretched  through  the  air  from  crest 
to  crest  of  the  Maritime  Apennines,  after  which  it  finally  sinks 
into  the  earth,  passing  through  Genoa  under  the  streets,  and 
terminating  in  the  Ducal  palace. 

It  is  stated  that  the  iiusulation  of  the  wires  on  this  pictu- 
resque line  has  been  so  perlEect,  notwithstanding  the  adverse 
eircamstanoee  of  its  locality,  that  although  it  was  constantly  at 
work  day  and  night^uring  the  first  winter,  no  failure  of  trans^ 
mission  or  extraordinary  delay  ever  occurred." 


CoMPLiMBNTABT  TO  PBOF.  MoRSE. — During  the  pendency 
of  a  suit  at  Frankfort,  Kentucky,  Sept  9th,  1848,  Onanoellor 
Henry  Pirtle,  an  attorney  for  the  defendant,  and  against  Prof. 
Morse,  wrote  the  following  lines,  and  presented  them  to  Mrs. 
Morse,  viz: 

"  £t  non '  eripuit  celo  folxnen,* 

Fulguri  mentom  fiidit,  ot  orbem  lamine  cinxit*' 

Translation,  we  make  as  follows : 

ThoQf  h  he  did  not  **  wiateh  the  thunder  from  heaven," 

He  gave  to  the  lightning  thought  and  girdled  the  earth  with  gloiy. 

While  this  honored  the  great  inventor,  it  showed  the  heart 
of  one  of  the  purest  and  noblest  of  Kentuckians ;  one  whom 
W9  always  admired  and  loved  to  honor* 
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ArtJI.— RBWFOnilDKlHI^TBLBtBiri. 

The  early  history  of  this  line  we  copy  from  a  reoent  wark, 
written  by  Mr.  John  Mnllaly,  and  published  hj  T.  W,  Stion^ 
Esq.,  of  Wew-York.  The  work  is  s^led  a  **  Tnp  to  Newfouno- 
land/'  and  contains  much  yalaable  inibrmation.  It  is  also  embel* 
lished  with  nomeroos  engra  vingB»  and  the  inddenta  of  the  Toy* 
age  to  Newfoundland  for  the  laying  of  the  telegraph  cable,  are 
well  portrayed  by  the  CTaphic  pen  of  the  author. 

*•  In  June,  1851,  Mr,  H.  B.  Tebbetts  of  the  City  ofNew-York, 
associated  with  him  seyentl  influential  gentlemen,  for  the  por^ 
pose  of  organizing  a  company  to  build  steamers  of  a  large  size, 
to  run  between  the  ports  of  New- York  and  Galway,  Ireland. 
These  ships  were  to  he  specially  adapted  to  perform  the  mail 
seryice  between  the  two  continents,  and  to  accommodate  the 
lai^  emi^ant  trayel  from  Ireland  to  the  United  States. 

£i  originating  this  enterpnsei  Mr.  Tebbetts  conoeiyed  the 
idea  of  the  Newfoundland  Telegraph,  which  is  at  present  so 
prominently  before  the  public.  Confident  of  the  practicabili- 
ty of  the  project,  he  entered  into  a  corrempondenoe  with  dif- 
ferent members  of  the  Goyernment  of  Newroundland  in  regard 
to  the  subject,  and  With  the  view  of  mal^ng  St.  Johns  a  port 
of  call  for  the  steamers  to  and  from  Galway.  He  was  assured 
that  his  plan  was  perfectly  feasible,  and  that  the  Goyernment 
would  make  liberal  grants  and  concessions  to  secure  its  acom- 
plishment. 

SooD  after,  the  goyernment  ordered  a  survey  to  be  made^ 
and  on  its  completion  sent  the  engineer  with  his  report  and  a 
letter  of  introduction  from  Mr.  S.  G.  Archibald,  dated  Decem- 
ber 17, 1861,  to  Mr.  Tebbetts.  The  introduction  resulted  in 
the  offer  of  the  liberal  sum  of  twenty  thousand  dollars  by  Mr. 
Tebbetts  to  the  engineer,  on  condition  that  he  would  return 
and  procure  such  a  charter  from  the  government  as  he  desired. 
The  offer  was  accepted,  the  engineer  returned  and  succeeded 
in  procuring  the  required  charter,  which  was  granted  in  Maitdi, 
1862,  and  under  which  Mr.  Tebbetts  organiTOd  an  association 
entitled,  ''  The  Newfoundland  Electric  Telegraph  Company." 

When  Mr.  Tebbetts  first  conceived  the  project,  it  was 
his  design  to  run  small  steamers  across  the  Gulf  of  St.  Law* 
rence  between  Cape  Ray  and  Cape  North,  the  raoposed  ter^ 
mini  of  the  land  lines  m  Newfoundland  and  Uape  Breton. 
This  was  the  only  means  of  communication,  as  up  to  thiB 
period  every  attempt  to  manufacture  a  submarine  cable  had 
been  attended  with  a  signal  failure.  Shortly  after,  however, 
it  was  discovered  that  by  means  of  gutta  percha»  the  conduc- 
ting wires  could  be  completely  insulated,  and  in  leas  than  a 
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year  the  first  cable  was  laid  l)etweeii  Franee  and  England^  a 
distanoe  of  twenty-six  miles.  This  great  achievement  waa 
performed  in  September,  1861. 

The  success  of  this  cable  led  to  the  abandonment  of  the 
plan  of  running  steamers  between  Cape  North  and  Cape  Ba^i 
and  to  a  change  in  the  proposed  route  of  the  line.  It  was  ded- 
ded  that  the  Bne  should  run  from  New-Brunswick  to  Prince 
Edward's  Island  and  thence  to  Newfoundland.  The  company 
accordingly  ordered  a  submarine  cable  to  be  made,  which  waa 
successfully  laid  down  in  September,  1852,  between  New- 
Brunswick  and  Prince  Edward's  Island — ^a  distance  of  ten 
miles.    This  was  the  first  laid  on  this  side  of  the  Atlantic. 

After  expending  about  one  hundred  thousand  dollars  in  the 
prosecution  of  the  work,  numerous  embarrassments  arose,  and 
the  company  was  eventually  obliged  to  suspend  payment. 
Through  the  exertions  of  Mr.  Tebbetts,  however,  the  gentle- 
men now  engaged  in  the  enterprise  were  induced  to  take  hold 
of  it,  and  they  did  so  with  an  alacrity  which  showed  their  con- 
fidence in  its  ultimate  success.  Its  practicability  had  been 
satisfactorily  proved,  and  it  only  required  men  possessing  the 
means  and  energy  to  carry  it  to  a  successful  completion.     The 

Property  of  the  old  company  was  purchased  by  the  new. 
revious  to  the  dissolution  of  the  "Newfoundland  Electric 
Telegraph  Company,"  the  charter  was  surrendered  to  the  Gov- 
ernment, and  the  gentlemen  who  had  now  Uie  control  and 
management  of  the  enterprise  proceeded  at  once  with  due  dili- 
gence and  energy  to  the  accomplishment  of  the  great  work 
which  they  had  undertaken. 

The  new  association  was  organized  under  the  title  of  the 
?*  New- York,  Newfoundland  and  London,Telegraph  Company." 

The  gentlemen  composing  this  new  company,  having  care- 
fully weighed  and  considered  the  difficulties  by  which  the  en- 
terprise was  besets  applied  to  the  Newfoundland  Gov^ment 
for  anew  charter,  in  which  they  obtained  some  additions  to  the 
privileges  and  grants  conferred  in  that  procured  by  the  old 
company.  They  were  given  the  exclusive  privilege  for  fifty 
years,  which  was  an  increase  of  twenty  over  the  former  grant, 
ofrunning  a  telegraph  across  the  island  and  through  any  of  the 
adjacent  waters.  In  addition  to  this  the  government,  realizing 
the  great  advantage  such  a  work  would  be  in  opening  up  the 
country  and  developing  its  resources,  made  them  a  present  of 
fifty  square  miles  of  land,  which  was  twenty  more  than  they 
gave  to  the  company  oi^anized  by  Mr.  Teboetts.  .  Their  lib* 
erdity,  however,  did  not  stop  here;  they  also,  as  an  encour- 
agement to  the  enterprioe,  appropriated  five  thousand  pounds 
sterling,  towards  the  construction  of  a  bridle  path  across  the 
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ishtnd,  a  work  indispensable  for  the  repair  and  regalatton  of 
the  telegraph.  The  land  was  granted  with  the  privQege  of 
selecting  it  in  any  part  of  the  conntry,  and  the  interest  on  fifty 
thousand  pounds  sterling  guaranteed  to  the  company  for 
twenty  years.  In  addition  to  all  this,  fifty  miles  are  to  be  ^t- 
en  when  the  great  Transatlantic  Telegraph  is  laid. 

The  company  haying  now  obtained  all  they  had  asked  for, 
proceeded  energetically  to  work,  and,  as  a  preliminary  step^ 
made  a  contract  with  rrofessor  Morse,  by  which  the^  secnved 
the  use  of  his  patents  and  all  renewals.  An  engineer  and 
assistants  were  en^ged  for  the  construction  of  the  land  tele- 
^ph  across  the  island  from  St  Johns  to  Gape  Bay,  and  about 
six  hundred  men  haying  been  employed,  operations  were  im- 
mediately commenced.  The  route  oyer  which  it  was  proposed 
to  run  the  line  is  almost*a  wilderness,  and  presents,  one  would 
suppose,  an  insuperable  obstacle  in  the  way  of  the  enterprise ; 
but  the  men  who  had  undertaken  it  were  not  to  be  deterred 
by  difficulties,  and  they  went  to  work  with  an  energy  that 
ensures  success.  While  they  had  operatiyes  employed  in 
clearing  the  wilderness  and  constructing  their  line,  they  had 
others  engaged  in  the  selection  and  exploration  of  the  land 
granted  by  the  Goyernment.  The  senrices  of  three  mineralo- 
gists were  secured,  and  their  in  yestiffations  resulted  in  the  dis- 
coyery  of  two  coal  mines,  one  lead  mine,  and  one  of  copper, 
besides  yaluable  tracts  of  ship  timber  and  seyeral  qoarries  of 
alabaster  and  slate.  The  discoyery  of  these,  howeyer,  is  only 
one  of  the  many  benefits  whidi  it  is  expected  the  new  tel^raph 
will  confer  upon  Newfoundland.  The  length  of  the  route 
which  will  be  trayersed  by  the  line  of  the  new  company  is 
seyen  hundred  miles,  and  extends  from  St  Johns  to  Cape  Tor- 
mentine.  Oommencing  at  this  cape,  it  runs  through  the  Straits 
of  Northumberland  to  Prince  Edward's  Island,  a  distance  of 
ten  milts  and  a  half;  thence  to  Cape  East,  thenoe  to  Oape 
Breton,  and  thence  to  St  Johns.  A  one  wire  cable,  ten  miles 
long,  has  already,  as  we  haye  stated,  been  laid  between  New- 
Brunswick  and  Prince  Edward's  Island. 

A  contract  was  made  with  the  '^Transatlantic  Telegraph 
Oompany,"  composed  of  French  and  English  capitalists,*  by 
whicn  that  company  agreed  to  construct  and  lay  down  at  their 
own  expense  and  nak,  a  submarine  cable  extending  aoross  die 
Atlantic  to  Newfoundland. 

This  line  is  to  be  not  only  completed  according  to  the  terms 
of  the  agreement  by  the  22a  of  January,  1868,  but  in  sucoess- 
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ful  operittioD,  The  contract  also  binds  the  two  companies,  that 
IB  the  American  and  European,  to  operate  in  connection  witb 
each  other,  to  the  exclusion  of  «11  other  lines,  for  the  period  of 
fifty  years.  In  the  meantime  it  is  intended  to  make  St.  Johns 
a  port  of  call  for  the  eteamers  passing  betveeu  the  two  conti> 
nents,  by  which  means  we  can  obtain  news  at  least  three  days 
earlier  tnan  we  receive  it  at  present.  Among  the  many  in- 
dncements  which  this  route  presents  to  steamers,  there  is  one 
which  cannot  be  overlooked :  by  stopping  at  St.  ifohns,  a  very 
considerable  portion  of  the  space  which  is  taken  up  by  coal  can 
be  devoted  to  freight,  as  a  sufficient  supply  of  fyel  can  be  ob- 
tained there  in  a  few  hours.  This  fact  alone  will  have  great 
veight  with  the  mercantile  community." 

This  fine  is  allnded  to  in  the  above  extract,  sufficiently  to 
explain  the  ultimate  designs  of  the  company.  How  far  the 
results  will  be  realized,  time  will  determine.  It  passes  over  wa- 
ter and  land,  embracing  the  most  difficult  route  for  a  telegraph 
in  America,  and  in  its  working,  the  greatest  difficulties  will  oe 
experienced.  The  best  of  scientific  and  practical  skill  will  be 
required  in  its  construction  and  in  ita  management.  In  its 
progress,  so  far,  it  is  clear  to  our  mind  that  a  want  of  skill  has 
been  manifested ;  bat,  if  not,  the  difficulties  of  the  route  are 
extraordinaiy.  It  is  the  most  liberal  to  contribute  the  delays 
and  mishaps  to  the  latter,  and  we  prefer  to  place  the  question 
on  that  basis,  and  hope  for  better  success  in  the  future. 

The  line  starts  from  the  City  of  St.  Johns. 


ENTRANCE  TO  ST.  JOHS  8,  N.  T, 
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,   It  will  run  across  the  idand  near  the  Bonthem  coast     It  i 
inteoded  to  strike  the  west  coast  at  Port  au  Baaqae. 


FORT  A.V  BASQUE. 

The  entrance  to  this  place  was  not  so  favorable  for  the  par- 
pose,  and  while  the  ship  was  preparing  to  la;  the  cable,  the 
fteaiDor  went  oat  exploring  for  other  localities.  This,  how- 
ever, ought  to  have  been  fully  executed  long  before.  Wa 
g' ve  the  following  from  Mr.  UslJ&ly's  book,  which  we  think  will 
I  interesting  to  the  reader. 


HARBOR  OF  PORT  AU  BASQUE. 


On  the  arrival  of  the  James  Adger  at  Fort  aa  Basque,  we 
fonnd  that  the  mechanical  arrangements  on  board  the  &irah 
L.  Bryant,  for  the  laying  of  the  cable,  were  not  completed.  It 
was  resolved,  under  these  circumstancea,  that  the  steamer 
should  go  to  Cape  North  and  select  the  best  and  neareat  poiv 
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tion  of  the  coast  to  Cape  Bay,  the  point  of  connection.  Some 
sixteen  or  eighteen  of  the  passengers  retnained  at  Fort  an 
Basque  till  the  return  of  the  steamer,  and  as  we  were  among 
those  we  took  advantage  of  the  earliest  opportunity  to  visit 
the  bark,  which  was  about  five  hundred  tons  burthen,  and 
strongly  built.  The  cable  itself  weighed  four  hundred  tons, 
and  was  seventy -four  miles  long,  while  the  distance  between 
the  points  of  connection  on  Newfoundland  and  Cape  Breton  is 
sixty-five.  The  extra  nine  miles  were  allowed  to  make  up 
for  the  ineq^ualities  in  the  bottom  of  the  ocean,  and  any  varia- 
tion that  might  be  produced  in  the  direct  line  by  the  wind  or 
currents.  The  cable  lay  in  immense  coils  in  the  hold  of  the 
vessel,  and  the  operation  of  coiling  alone  took  fourteen  days. 
The  machinery  was  very  simple  in  its  construction,  and  was 
the  same  that  was  used  in  laying  the  Mediterranean  cable. 
The  cable  as  it  came  out  of  the  hold  passed  over  iron  rollers, 
and  from  these  between  vertical  guide  rollers,  fi-om  which  it 
passed  again  over  two  large  wheels,  each  eight  feet  in  diame- 
ter. As  these  revolved,  it  was  thrown  out  on  a  cast  iron  sad- 
die,  over  the  stem  of  the  vessel.  The  wheels  were  supplied 
with  four  breaks,  worked  by  two  long  levers  and  two  com- 
pressors, which  were  employed  to  prevent  the  cable  from  surg- 
ing as  it  passed  round  the  wheels,  as  well  as  to  prevent  it  from 
running  off  by  its  own  weight.  These  completed  the  whole 
of  the  machinery,  and  it  was  found  to  work  most  success- 
follv. 

The  cable  was  manufactured  by  Messrs.  W.  Kupert  &  Co., 
at  their  submarine  cable  manufactory,  London.  The  process 
of  making  it  is  so  very  simple  that  it  will  be  easily  understood 
by  everv  one.  The  copper  wires,  of  which  there  are  three, 
and  each  of  which  is  about  as  thick  as  a  knitting-needle — are 
first  insulated  with  two  coatings  of  gutta-percha.  They  are 
then  bound  with  hemp  yarn  so  as  to  lorm  a  perfect  circu- 
lar rope  or  cable,  tiie  yam  being  previously  soaked  in  a  pre- 
paration of  Stockholm  tar,  pitch,  oil  and  tallow.  Ovel*  this 
again  is  wound  the  outside  covering  of  twelve,  No.  4  guage, 
iron  wires,  which  beside  the  protection  they  afford,  give  tne 
whole  cable  great  strength  and  durability.  The  process  of 
manufacturing,  with  the  exception  of  the  insulation  of  the 
copper  wires  with  gutta-percha,  is  carried  on  at  the  same  time, 


by  extensive  machinery  erected  for  that  purpose,  and  by 
means  of  which  cables  can  be  made  of  any  contmuous  length 
and  with  any  number  of  wires  that  may  be  desired.^  That 
portion  of  the  cable  which  connects  immediately  with  the 
shore  is  generally  galvanized  to  preserve  it  from  the  corroding 
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MtioD  of  the  atmoepheie.  W«  Bftw  a  piaoe  of  the  Dover  inbla 
whioli  had  beeo  taken  up  after  lying  in  the  water  about  foar 
yeare,  and  which  was  as  peifeot  as  when  first  laid  down.  The 
gaif  cable,  on  board  the  Sarah  L.  Bryant,  was  about  &a  mch  m 
diameter,  and  about  the  aanie  size  as  it  la  represented  m  the 
angraving. 


THE  TICrORIA,  TOWIKO  THE   CABLE-SHIP  FBOV  PORT  AU 
BA8QDE,   TO  CAPE  RAT  COTB. 

The  James  Adger  returned  on  Tuesday  evening,  the  2lBt, 
to  Port  au  Basque,  and  there  waa  a  grand  reunion  of  the  com- 
pany. Those  who  bad  gone  in  the  steamer  to  Cape  North  had 
wonderful  Btories  to  tell  us  of  the  scenery,  and  still  more  won- 
derful accounts  to  give  us  of  their  fishing  exploits. 

The  following  morning  the  Sarah  L.  Bryant  was  towed  by  the 
Yiotoria  up  to  Cape  Bay  Cove,  which  was  decided  opoc  as 
the  etartiug  place,  being  nearer  by  five  miles  to  Cape  Worth. 
There  was  also  another  great  advantage  it  possessed  over  Port 
au  Basque ;  it  had  a  fine  sandy  beach,  which  experience  haa 
proved,  forms  a  better  and  s^er  resting-place  for  the  cable 
than  rocks.  Once  it  becomes  emheddea  in  sand,  it  may  lie 
there  for  a  century,  hut  if  exposed  to  friction  on  rocka,  it 
would  be  worn  away  or  cut  through  in  less  than  a  year. 


XmnOVSBLASD  T>LB«UP&  Wl 

It  Tu  foaod  iieoaBai7  to  remore  the  tdegnpli  instrnmoito 
fivm  Port  an  BoMoe  to  the  point  seleotsd  on  the-  bwcb  of 
Cape  Ray  Cove,  which  in  itself  was  a  most  tedious  and  labo- 
rious work.  Aa  a  uumber  of  the  passengers  volunteered  their 
assistance,  however,  it  was  expedited,  and  by  twelve  o'clock 
everything  was  transported  to  the  place  designated.  Here  it 
was  decided  to  erect  a  frame  house,  which  was  an  undertaking 
of  no  small  magnitude,  when  the  limited  means  and  facilities 
of  the  place  are  considered.  The  Victoria  was  employed  in 
carrying  the  frame  and  limber  for  the  purpose  from  Fort  an 
Basque,  but  when  ahe  arrived  with  them  at  the  Cove,  it  was 
found  that  she  could  not  approach  within  several  hundred  feet 
of  the  shore  on  account  of  the  shallowness  of  the  water.  They 
were  obliged  under  these  circumBtances  therefore  to  form  a 
raft,  and  on  it  to  land  all  the  timber  required  for  the  building 
of  tne  house.  The  largest  planks  were  accordingly  thrown 
over  the  propeller's  side,  lashed  together  with  ropes  in  the  form 
of  a  square,  and  on  this  was  placed  the  frame  work,  the  shin- 
gles, and  the  other  parts  of  the  structure. 


CAPS  RA.T. 

After  an  hour's  hard  work,  in  the  course  of  which  the  raft 
gave  way  two  or  three  times,  they  succeeded  in  getting  all  the 
timber  upon  it,  and  attaching  it  to  a  boat  prepared  to  tow  it 
ashore.  The  progress  made  in  rowing  was  rather  slow,  bat 
they  at  last  succeeded  by  hard  tugging  and  pulling  to  get  it 
witnin  fifty  or  sixty  yards  of  the  beach.  Here,  however,  the 
waves  were  so  high,  that  it  was  considered  by  some  exoeod- 
-ingly  perilous  to  land  in  the  midst  of  them  ;  but  as  the  whole 
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fthore  was  lined  with  breakers,  and  it  became  evident  tbat  there 
was  no  ofher  resooree,  they  went  to  work  in  utter  defiance  of 
the  danger. 

When  all  the  timber  was  landed,  the  frame  of  the  house  was 
put  up,  and  in  an  incredibly  short  space  of  time  it  was  pre- 
pared for  the  reception  of  the  batteries  and  other  telegraph 
mstruments.  A  deep  hole  was  dug  in  the  centre  of  the  build- 
ing, and  in  this  was  sunk  a  heavy  piece  of  timber  about  the 
thickness  of  an  ordinary  capstan.  A  hogshead  was  placed 
over  this  again,  and  the  intermediate  space  between  it  and 
the  capstan,  as  we  shall  call  it,  being  mled  up,  it  was  ren- 
dered  so  firm  that  it  would  hold  the  largest  vessel  in  a  gale  of 
wind.  Around  this  the  cable  was  to  l^  wound,  and  although 
the  straining  produced  by  it  was  comparatively  slight,  it  was 
considered  necessary  to  have  it  well  secured  in  case  of  emer- 
gency. 

Everything  was  now  prepared  and  in  readiness  for  the  lay- 
ing of  the  cable,  which  was  commenced  on  Thursday,  the 
28a  of  August. 

It  was  a  most  exciting  scene,  although  attended  with  little 
danger  to  those  employed  in  the  laying  or  paving  out  of  the 
line.  The  Sarah  L.  Bryant  was  lying  a  little  less  than  a  mile 
firom  the  shore,  and  the  Steamer  Victoria  about  half  that  dis- 
tance. A  sufficient  quantity  of  the  cable  was  taken  from  her 
hold  and  placed  in  the  form  of  a  coil  upon  two  boats,  lashed 
together.  This  was  performed  with  little  difficulty ;  but  the 
towing  of  it  ashore  was  a  most  critical  task,  and  required  all 
the  attention  and  care  of  Mr.  Canning.  It  was  impossible^ 
without  imminent  risk,  to  employ  either  the  James  Adger  or 
the  propeller  in  this  part  of  the  work,  as  neither  could  ap- 
proach sufficiently  near  the  shore  to  land  the  cable.  It  was 
therefore  decided,  as  the  only  safe  and  practicable  plan,  that 
the  boats  should  be  towed  ashore  by  two  others  manned  by 
fishermen,  and  some  of  the  hands  *from  the  steamers.  Aa 
soon  as  the  cable  was  placed  on  board  the  boats,  they  were 
taken  in  tow,  and  then  commenced  the  tedious  process  of  pac- 
ing it  out  Its  whole  weight  was  about  four  tons,  and  as  it 
had  to  be  paid  out  with  more  caution  than  would  be  required 
in  laying  it  from  the  ship^  at  least  five  hours  were  consumed 
in  landing  and  placing  it  in  connection  with  the  batteries. 


KEWTOUHDLAHD  nLKOBAfS. 


TAEnra  the  cable  ashobb. 
When  the  boats  having  the  cable  on  board  commenced  pay- 
ing it  out,  they  moved  so  slowly  that  their  progress  waa  hard- 
ly perceptible  from  the  deck  of  the  steamer.  It  waa  known 
tDat  the  work  had  begun,  but,  anfortunately,  the  James  Adger 
waa  too  far  off  to  allow  the  company  on  board  to  see  what 
was  doing.  A  portion  of  the  most  enthusiastic  volunteered 
their  services,  and  having  procured  one  of  the  steamer's  boats, 
assisted  in  towing.  They  were  determined  on  sharing  the 
glory  of  the  undertaking,  that  they  might  hereafter  have  the 
gratification  of  saying  they  were  among  those  who  laid  the 
great  submarine  cable  on  this  aide  of  the  Atlantic.  They 
worked  hard  for  two  or  three  hours,  and  did  not  give  up  till 
they  saw  it  successfully  landed :  then  giving  three  enthusias- 
tic cheers,  which  were  answered  in  the  same  spirit  by  those  on 
sborti,  they  started  for  the  steamer  with  the  gratifying  intel- 


"  Now  boys,"  9«d  one  of  the  party,  "  let  us  be  the  first  to 
bring  the  news,  and  we  will  call  ourselves  the  Submarine  Tel- 
$igraph  Express,  for  the  occasion."  A  general  assent  waa 
given  to  this  proposal,  and  away  they  started  for  the  JameS 
Adger,  making  their  little  boat  fly  over  the  waves  in  their  im- 
patience to  reach  the  vessel.  As  they  passed  the  propeller,  one 
of  the  hands  hailed  them,  and  asked  the  news. 

"What  is  the  matter?"  he  inquired.  "Have  they  got 
through  ?     Is  all  right  ?" 

"  Yes,"  they  all  replied,  io  one  voice ;  "  the  cable  is  laid — 
all  light,    Let  us  have  three  more  cheers — hip,  hip,  hurra." 
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And  three  more  cheers  were  given  4liat  made  the  welkin  ring. 
While  passiDg  the  Sarah  L.  Bryant^  the  same  question  was 
asked,  and  the  response  greeted  with  another  burst  of  eDthusi- 
asm.  In  ten  minutes  they  were  on  board  the  James  Adger, 
where,  however,  they  found  the  gratifying  intelligence  nad 
preceded  them.  Little  did  they  imagine  then  that  their  ef- 
forts would  be  rendered  worse  than  useless,  and  that  in  the 
course  of  a  week  one-half  the  cable  would  be  lost 

The  end  of  the  cable  having  been  secured  by  several  coils 
around  the  capstan,  we  remained  at  anchor  that  nighty  aad 
made  ready  to  start  early  the  following  morning.  That  morn- 
ing, however,  we  were  prevented  by  a  dense  fog,  which  ren- 
dered it  exceedingly  dangerous  for  us  to  attempt  such  an  un- 
dertaking. In  fact,  if  we  felt  ever  so  much  inclined,  it  would 
have  been  almost  impossible,  as  we  could  not  discern  objects 
at  a  distance  of  a  hundred  yards.  We  were  obliged,  there- 
fore, to  remain  where  we  were  during  the  greater  part  of  the 
day,  anxiously  watching  everj^  sign  or  a  change  in  the  weath- 
er. One  of  our  boats,  containing  seven  or  eight  persons,  t&i^ 
tured  out,  and  having  mistaken  me  direction  of  the  land,  came 
very  near,  being  lost.  The  error,  however,  was  discovered 
before  the  steamer  was  out  of  sight,  and  corrected  immedi* 
ately.     Up  to  eight  o'clock  that  evening  no  change  had  taken 

i)lace  in  the  weather ;  and  we  began  to  lose  all  hope  of  the 
bg  clearing  away  that  night.  About  9  o'clock,  however,  we 
caught  &int  glimpses  of  the  moon  through  the  murky  atmos- 
phere, and  in  a  few  minutes  more  we  could  see  her  dimlj,  as 
through  a  veil.  Slowly  the  fo^  began  to  disappear,  and  in  the 
course  of  an  hour  we  discerned  the  ship  ana  propeller  lying 
on  our  larboard  bow,  and  about  one  fourth  of  tne  aistance  be- 
tween us  and  the  shore.  A  light  breeze  sprung  up  which 
assisted  in  clearing  the  atmosphere,  and  there  was  every  indi- 
pation  that  we  would  have  fine  weather  in  the  morning  for  the 

f)rosecution  of  our  work.  At  last,  after  knocking  about  here 
or  four  or  five  days,  we  had  a  favorable  prospect  of  getting 
away,  and  we  congratulated  each  other  on  our  good  fortune.  In 
two  davs  more,  and  with  a  continuance  of  such  weather,  we 
would  be  at  Cape  North  with  the  end  of  the  cable,  and  ready 
to  start  for  home.  But  here,  again,  we  were  doomed  to  disap- 
pointment,  and  to  a  longer  stay  off  this  bleak  and  desolate 
coasL  The  breeze  to  which  we  were  indebted  for  clearing 
away  the  fog,  freshened  near  midnight,  and  before  daybresSc 
it  blew  perfect  gale.  Notwithstanding  the  state  of  the  weath- 
er it  was  decided  to  start  in  the  morning,  and  about  six  o^clook 
we  accordingly  weighed  anchor  and  made  ready  to  tow  the 
ahip  to  sea.  ,  All  this  time  we  were  under  shelter  of  the  land. 
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and  fJthotigh  it  blew  with  great  violence,  the  waves  ran  low. 
Having  succeeded,  after  the  greatest  difficulty,  in  attaching 
the  Sarah  L.  Bryant  with  a  hawser,  we  prepared  to  tow  her, 
but  in  this  we  were  prevented  by  another  obstacle.  It  was 
found,  after  repeated  attempts,  impossible  to  raise  her  anchor ; 
and,  having  no  other  alternative,  her  captain  was  obliged  to 
dip  it,  having  previously  attached  a  buoy  to  the  chain  to  mark 
its  location.  All  this  time  the  submarine  cable  held  on  secure- 
ly to  the  ship,  although  subjected  to  great  straining.  In  the 
midst  of  the  intense  excitement  which  prevailed  on  board  the 
steamer,  it  was  rumored  that  it  had  given  way,  but  it  had  only 
disappeared  from  our  view  for  a  few  moments,  and  when  we 
looked  again,  there  it  was,  holding  on  with  a  death-like  tena- 
city. In  the  midst  of  all  the  trouble  it  was  encouraging  to  see 
this ;  we  felt  grateful  that  our  labour  had  not  been  in  vain, 
and  re-assured  as  to  the  strength  it  was  said  to  possess. 

We  now  endeavored  to  get  into  a  proper  position  to  tow  the 
bark,  but  after  several  ineffectual  attempts,  were  obliged  to 
give  it  up  in  despair.  Both  the  steamer  and  the  bark  were 
almost  completel V  at  the  mercy  of  the  elements ;  the  hawser 
got  under  our  wheels,  and  serious  apprehensions  were  felt  that 
it  would  interfere  with  their  action,  fortunately,  they  escaped 
without  damage;  but  we  had  hardly  got  clear  of  it  when 
the  ship  was  observed  drifting  down  iipon  us  with  such  rapid- 
ity as  rendered  a  collision  inevitable.  From  the  moment  her 
anchor  was  slipped  she  became  unmanageable,  and  although 
every  effort  was  made  to  get  her  bow  in  a  straight  line  with 
our  stern,  it  was  found  impossible  to  do  so.  There  seemed  to 
be  some  terrible  fatality  hanging  over  her,  and  as  she  came 
down  stern  foremost  upon  her  b^w,  our  worst  fears  were  excited 
for  the  safety  of  both  vessels.  The  propeller  was  lying  ofi  at  a 
distance  of  two  or  three  hundred  yards,  but  she  could  render 
no  assistance,  and  any  attempt  she  might  make  would  only 
render  the  matter  more  serious. 

The  scene  on  board  our  steamer  was  painfully  exciting; 
every  one  crowded  to  the  larboard  side,  awaiting  the  collision 
with  breathless  anxiety.  The  captain,  as  soon  as  he  discov- 
ered the  imminence  of  the  danger,  gave  orders  to  reverse  the 
wheels,  and  we  were  now  moving  out  of  the  way  of  the  ship, 
but  so  slowly  that  we  appeared  to  make  no  progress.  "  Back 
her  \  back  her !"  he  cried  out  to  the  first  mate,  who  passed  the 
order  to  the  engineer.  "  Back  her  I  why  don't  you  back  her  ?'* 
roared  the  captain  of  the  Sarah  L.  Bryant ;  but  the  ships  ap* 
peared  to  be  drawn  together  by  some  irresistible  attraction, 
and  in  a  few  minutes  after  the  order  was  given  they  struck. 
The  larboard  bow  of  our  steamer  came  in  contact  with  the 
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Stem  of  the  bark ;  but  not  with  such  violence  as  we  anticipa- 
ted. None  of  our  timbers  were  started,  the  only  damage  we 
received  being  two  slight  scratches  about  five  feet  above  the 
water  line,  while  the  bark  was  uninjured.  Our  escape  ap- 
peared almost  miraculous,  for  at  one  time  it  seemed  as  if  noth- 
ing could  save  us,  but  now  that  the  fearful  suspense  was  over, 
the  excitement  soon  died  away.  The  ladies  were  not  on  deck 
when  the  accident  occurred,  as  they  had  in  compliance  with 
the  request  of  the  captain  retired  to  the  cabin  a  short  time  be- 
fore. They  were  ignorant  of  our  danger,  therefore,  till  it  was 
all  over. 

We  escaped,  as  we  have  said,  almost  by  a  miracle,  a  serioxis 
catastrophe ;  but  we  were  not  as  yet  clear  of  the  bark,  and 
more  than  once  we  were  near  coming  in  contact  again.  It  was 
found  necessary  to  cut  the  hawser  on  boahi  the  steamship,  and 
to  let  her  take  care  of  herself  until  we  could  get  into  a  better 
position.  As  soon  as  we  parted  from  her  she  dropped  her  re- 
maining anchor,  still  holding  on  to  the  submarine  cable,  and 
we  also  came  to  anchor  about  the  same  time.  We  remained 
in  this  state  for  about  an  hour,  when  we  saw  two  or  three 
flags  or  streamers  run  up  at  half  mast  on  board  the  bark — ^a 
si^al  of  distress.  Shortly  after  she  unfurled  some  of  her 
sails,  and  stood  out  to  sea.  She  had  lo&t  her  anchor,  and  to 
save  herself  from  drifting  on  the  rocks,  was  obliged  to  cut  the 
submarine  cable,  and  stand  off  from  the  shore.  In  a  few 
minutes  we  were  after  her,  and  by  a  series  of  most  skilful 
mancBuvres  attached  her  to  our  stem  by  a  hawser.  When  we 
first  approached  her,  several  efforts  were  made  to  throw  a 
rope  over  her  side,  but  without  success,  when  our  captain 
changed  the  position  of  our  vessel  so  as  to  let  her  drop  und^r 
our  stern,  and  allow  a  rope  to  be  fiung  to  one  of  the  men  on 
her  bowsprit  The  rope  was  caught,  the  hawser  hauled  on 
board,  and  in  less  than  a  quarter  of  an  hour  we  had  her  safely 
in  tow.  Four  cheers  were  given  to  Captain  Turner,  for  the 
skill  he  displayed  in  the  management  of  his  vessel,  and  they 
were  well  deserved. 

During  this  diflSculty  the  bark  lost  two  of  her  anchors,  and 
the  steamer  was  obliged  to  part  with  one  of  hers,  leaving 
only  two  between  bo3i  vessels.  Both  of  these  belonged  to 
our  steamer,  but  as  it  was  impossible  for  her  to  return  ^ear 
the  land  without  some  security^  our  captain  was  obliged  to 
give  her  one  of  his  own. 

The  26th  being  Sunday  we  did  not  move  from  the  Cove, 
and  a  part  of  the  day  was  spent  in  repsdring  the  cable,  whidi 
broke  again  soon  after.  It  was  evident  now  that  the  portLoa 
which  had  been  laid  must  be  abandoned,  and  that  it  ^ould  be 


rdauded  and  eooored  anew  to  the  lasteningB  in  the  tele^ph 
house. 

At  an  earlv  hoar  on  Monday  morning  the  27th,  the  Yicto- 
lia  took  the  oark  in  tow,  and  brought  her  within  a  distanee  of 
dx>at  six  hundred  ;arda  from  the  Beach,  The  cable  was  then 
BQcoeasfully  landed,  and  placed  in  connection  with  the  batte- 
ries. A  fltiff  breeze  from  the  northwest,  however,  prevented 
the  prosecution  of  the  work,  and  it  was  deemed  advisable  to 
defer  it  till  the  next  morning.  Outside  the  Govb  the  wavaa 
ran  so  high  that  any  attempt  to  lay  the  cable  would  endanger 
the  safety  of  both  vessels.  That  day  therefore,  we  remunod 
At  anchor,  and  flattered  ourselves  witn  the  hope  that  the  wea- 
ther  would  soon  prove  more  auflpicious. 

The  following  morning  was  all  that  could  be  desired  ;  the 
waves  had  subsided  to  a  gentle  ripple,  there  was  scarcely  a 
cloud  to  dim  the  brightness  of  the  sun.  Cape  Ray  appeared  re- 
splendent in  his  beams,  and  everything  seemed  to  favor  the 
enterprise.  As  the  first  dawn  of  mommg  tinged  the  eastern 
horizon,  the  bark  raised  her  anchor  and  was  towed  out  to  our 
steamer,  which  lay  at  a  distance  of  half  a  mile  from  the  beach. 
In  leas  than  an  hour  she  was  attached  to  the  James  Adger  with 
a  hawser,  and  the  process  of  laying  the  cable  was  commenced 
ia  earnest. 
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All  our  delay  seemed  trifling  in  view  of  our  certainty  of 
BUGcess — for  no  one  entertained  any  doubts  now  of  its  sncoeoB, 
BO  long  as  the  weather  proved  favorable.  The  first  two  miles 
of  the  cable  were  laid  without  an  accident,  but  just  as  they 
were  commencing  on  the  third  a  kink  occurred  in  it,  and  it 
was  found  necessary  to  stop  the  steamer  to  repair  the  damage. 
In  the  course  of  an  hour  all  was  set  right  and  we  were  unaer 
wav  again ;  but  in  a  few  minutes  more  the  white  flag  which 
had  been  agreed  upon  as  a  signal  before  starting,  was  displayed, 
and  we  were  obliged  to  stop.  Mr.  Canning  afterwards  said, 
that  the  speed  of  the  steamer,  even  at  its  lowest  rate,  was  too 
fast  for  the  purpose,  and  that  it  was  almost  impossible  for  bis 
men  to  pay^  out  the  cable  with  sufficient  rapidity.  Eight  were 
employed  in  the  hold  turning  out  the  coils,  and  eight  more 
in  attendance  on  the  machinery.  The  position  of  those  in  the 
hold  was  one  of  considerable  danger,  and  two  or  three  were 
severely  bruised  by  the  cable  as  ihej  were  in  the  act  of  uncoil- 
ing it.  It  required  their  constant  vigilance,  and  greatest  acti- 
vity to  keep  clear  of  it  as  it  swept  up  through  the  hold,  for  if 
once  caught  within  its  folds,  the  consequences  would  have 
been  serious,  if  not  fatal.  To  avoid  this,  they  stood  on  the 
outside  of  the  coil,  raising  it  up  and  passing  it  out  at  the  rale 
of  two,  and  sometimes,  three  miles  an  hour. 

Several  kinks  occurred  up  to  twelve  o'clock  on  Tuesday 
night,  and  it  was  reported  on  board  of  our  steamer  at  one  time 
that  the  cable  had  parted.  This  report,  however,  was  found 
to  be  incorrect,  and  it  was  ascertained  that  it  only  required 
splicing,  and  that  it  had  to  be  cut  to  splice  it  successfully. 
This  was  a  tedious  task,  and  took  till  7  o'clock  the  following 
morning  to  accomplish.  From  this  till  four  in  the  afternoon 
they  had  very  few  stoppages — ^the  machinery  worked  admira- 
bly— and  altnough  our  steamer  was  still  somewhat  too  fast| 
the  cable  was  payed  out  with  less  difficulty  than  had  been  ex- 
perienced before.  Up  to  this  time  they  had  to  pay  it  out 
from  the  small  coil  in  the  bow  of  the  vessel,  but  the  work  was 
not  so  arduous  when  they  reached  the  larger  one,  which  lay  in 
the  main  hold.  The  kinks,  therefore,  l^came  less  fiequent ; 
and  as  we  were  now  within  sight  of  St.  Paul's,  which  was 
about  fourteen  miles  distant,  we  felt  elated  at  the  prospect  of 
landing  it  there  in  a  few  hours  more.  We  were,  it  is  tme, 
somewhat  discouraged  by  a  break  taking  place  in  two  of  the 
three  copper  wires,  one  only  having  remamed  perfect.  Still, 
strong  hopes  were  entertained  that  when  once  landed,  all  the 
wires  would  be  in  cood  working  order.  Forty  miles  of  the 
cable  had  been  paid  out  from  the  time  we  started,  while  the 
actual  distance  traversed  did  not  exceed  thirty «two  at  the  at- 
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most  It  was,  therefore,  considered  advisable  to  land  it  at  the  Isl- 
and of  St  Paul's,  instead  of  Cape  North,  as  was  at  first  proposed, 
and  to  make  the  connection  next  year.  Not  more  than  thirty- 
three  miles  of  the  cable  remained,  and  it  was  on  making  allow- 
ance for  the  loss  on  this,  that  Mr.  Canning  reluctantly  concluded 
to  give  up  the  design  originally  entertained  of  running  to  Cape 
North. 

At  four  o'clock  the  wind,  which  had  been  increasing  for  the 
last  two  or  three  hours,  blew  with  such  violence  as  to  render 
it  impossible  to  continue  the  work  on  board  the  bark.     The 
sea  ran  so  high  that  it  was  only  at  intervals  we  could  discern 
those  on  her  deck.    The  sky  looked  wild  and  threatening,  and 
the  waves  broke  in  spray  over  the  decks  of  both  vessels.    The 
ocean  was  covered  with  a  mist  that  rendered  objects,  at  the 
distance  of  four  or  five  miles,  invisible,  and  St  Paul's  Island 
could  no  longer  be  seen.    To  render  our  position  still  more 
critical,  another  kink  occurred  in  the  cable,  and  both  vessels 
were  compelled  to  lay  to.    They  made  several  attempts  to  re- 
pair the  damage,  but  all  was  useleei^,  the  bark  rolled  with  such 
violence  that  the  men  could  not  work,  and  it  was  with  the 
greatest  diflSculty  they  could  even  stand  on  the  deck.    Every 
eye  was  now  fixed  on  Mr.  Canning,  and  they  all  waited  with 
feverish  anxiety  for  him  to  give  the  order  to  cut  the  cable. 
They  had  for  more  than  an  hour  abandoned  all  hope  of  bei^g 
able  to  land  it,  and  their  fears  were  aroused  for  their  own 
safety  and  that  of  the  vessel.    But  Mr.  Canning  was  unwill- 
ing to  give  the  word,  still  hoping,  even  against  hope,  that  the 
gale  would  abate,  and  that  before  morning  he  would  be  able 
to  resume  work.     Although  both  vessels  were  holding  on  by 
the  cable,  it  showed  no  sign  of  parting,  and  would  doubtless 
have  remained  whole  to  the  end,  had  it  been  considered  pru- 
dent to  hold  on  by  it    It  was  at  this  juncture  that  its  strength 
was  tested,  and  successfully  proved.    We  had  heard  that  it 
was  capable  of  holding  a  seventy-four  in  a  gale  of  wind,  but 
it  seemed  hardly  possible  that  even  a  rope  of  iron  wire,  not 
Aiuch  more  than  an  inch  in  diameter,  could  hold  two  vessels 
imder  such  circumstances. 

When  Mr.  Canning  refused  to  cut  the  cat>le,  and  there  ap- 

E eared  to  be  no  prospect  of  the  gale  abating,  the  captain  of  the 
ark,  Mr.  Pousland,  told  him  he  would  have  to  give  the  order, 
as  the  safety  of  his  ship  was  now  endangered. 

"  Mr.  Canning,"  said  he,  "  J  shall  be  obliged  to  cut  the  cable." 
"  You  can  do  as  you  please,"  said  Mr.  C.  in  reply,  for  he 
would  persist  no  longer  in  his  attempts  to  save  it,  particularly 
as  it  had  now  become  a  matter  of  life  and  de^th.  The  next 
minute  the  cable  was  cut,  the  white  flag  which  had  been  dis- 
played on  the  bow  for  the  last  two  hours  was  lowered,  and  we 
-were  once  more  in  motion  with  the  bark  in  tow." 
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The  cable  having  been  cnt,  the  remainder  on  the  vessel  was 

{)Iaeed  on  shore,  and  the  company  abandoned  further  efforts  to 
aj  it,  expecting  to  settle  the  (mestion  with  the  Insurance  Com- 
pany. An  agent  was  sent  to  London,  and  the  members  of  the 
company  very  coolly,  and  yet  very  sensibly  told  the  agent, 
"  that  there  was  no  loss,  the  cable  beiug  at  the  bottom  of  the 
aea,  just  where  you  wished  to  put  it.''  And,  also,  that  "  they 
were  advised  that  the  assured's  duty  was  to  join  that  part  of 
the  cable  already  laid  down  to  the  part  saved,  and  thus  com- 
plete the  line." 

Of  course,  this  should  have  been  the  duty  of  the  Telegraph 
Company.  No  effort  was  made  to  connect  the  cables,  notwith- 
stanaing,  it  is  a  well  known  fact,  that  a  cable  can  oe  raised 
from  a  greater  depth  of  water  than  is  to  be  found  on  the  traok 
of  the  lost  cable.  It  is  not  our  object  to  criticise  the  misfor- 
tunes of  the  company ;  but,  we  certainly  think  that  it  waa  the 
duty  of  the  assured  to  go  to  work  and  raise  the  cable  and 
finish  the  undertaking.  There  are  many  important  consider- 
ations involved  in  this  subject  which  we  do  not  feel  at  liberty 
to  discuss,  and  therefore  we  dismiss  the  subject.  We  under- 
stand it  is  the  purpose  of  the  company  to  lay  another  cable, 
of  one  electric  wire  composed  of  some,  three  or  four  in  a  twist. 
The  advantages  of  such  a  cable  we  regard  as  questionable, 
though  in  some  respects  it  has  favor  on  its  side. 


Strength  of  Wieb. — ^The  following  results  of  the  strenffih 
of  No.  10  iron  wire,  we  find  in  our  memorandum  book.  The 
experiments  were  made  at  Messrs.  Washbums,  in  Worcester, 
Massachusetts,  some  three  years  since  i-^ 

Galvanized  broke  at .,.. 925  pounds. 

Do.        annealed,  broke  at 875      ** 

Not  ealvaaized,  annealed, 1050      '' 

Bright  wire,  neither  galvanized  or  anneaLod 1 300      ^ 

WSIGHT  OF  GOPPSB  WIJUB. 

No.  12 176  pounds  per  mile. 

«    16 63      "        "      " 

"    18 38      "        '*      " 
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Art.  m^IRTENSin   OF  ElBCTUC  CDlURn. 

Ths  subject  of  electric  currents  is  of  so  much  interest,  that 
we  giye  the  following  consideration  of  intensity  currents  from 
Lardner,  as  worthy  of  reading.  We  have  on  former  occasions 
referred  to  intensify  and  quantity  currents,  and  the  difference 
between  the  two  is  to  be  remembered,  when  either  of  them  is 
discussed. 

**  To  produce  the  effiscts,  whatever  these  may  be,  by  which 
the  telegraphic  messages  are  expressed,  it  is  necessaxr  that  the 
electric  current  shall  have  a  certain  intensity.  Now,  the 
intensity  of  the  current  transmitted  by  a  given  voltaic  battery 
along  a  given  line  of  wire  will  decrease,  other  things  being  the 
same,  in  the  same  proportion  as  the  length  of  the  wire  in- 
creases. Thus,  if  tne  wire  be  continued  for  ten  miles,  the  cur- 
rent will  have  twice  the  intensity  which  it  would  have  if  the 
wire  had  been  extended  to  a  distance  of  twentv  miles. 

"It  is  evident,  therefore,  that  the  wire  may  be  continued  to 
such  a  length  that -the  current  will  no  longer  have  sufficient 
intensity  to  produce  at  the  station  to  which  the  despatch  is 
transmitted  tnose  effects  by  which  the  language  of  the  despatch 
is  signified. 

"  The  intensity  of  the  current  transmitted  by  a  given  voltaic 
battery  upon  a  wire  of  given  length,  will  be  increased  in  the 
same  proportion  as  the  area  of  the  section  of  the  wire  is 
augment^.  Thus,  if  the  diameter  of  the  wire  be  doubled,  the 
area  of  its  section  being  increased  in  a  fourfold  proportion,  the 
intensity  of  the  current  transmitted  along  the  wire  will  be  in- 
creased in  the  same  ratio. 

"  In  fine,  the  intensity  of  the  current  may  also  be  augmented 
by  increasing  the  number  of  pairs  of  generating  plates  or 
cylinders  composing  the  galvanic  battery. 

^"  Since  it  has  been  found  most  convenient  generally  to  use 
iron  as  the  material  for  the  conducting  wires,  it  is  of  no  practi- 
cal importance  to  take  into  account  the  influence  which  the 
quality  of  the  metal  may  produce  upon  the  intensity  of  the 
current  It  may  be  useful  nevertheless  to  state  that,  other 
things  being  the  same,  the  intensity  of  the  current  will  be  in 
the  proportion  of  the  conducting  power  of  the  metal  of  wbioh 
the  wire  is  formed,  and  that  copper  is  the  best  conductor  of 
the  metals. 

'*  M.  Pouillet  found,  by  well-conducted  experiments,  that 
the  current  supplied  by  a  voltaic  battery  of  ten  pairs  of  plates, 
transmitted  upon  a  copper  wire,  having  a  diameter  of  four* 
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thousandths  of  an  inch,  and  a  length  of  six-tenths  of  a  mile, 
was  suf5ciently  intense  for  all  the  common  telegraphic  pur- 
poses. Now,  if  we  suppose  that  the  wire  instead  of  being 
four-thousandths  of  an  mch  in  diameter,  has  a  diameter  of  a 
quarter  of  an  inch,  its  diameter  being  greater  in  the  ratio  of 
62^  to  1,  its- section  will  be  greater  in  the  ratio  of  nearly  4,000 
to  1,  and  it  will  consequently  carry  a  current  of  equal  in- 
tensity over  a  length  of  wire  4,000  times  greater,  that  is,  over 
2,400  miles  of  wire. 

**But  in  practice  it  is  needless  to  push  the  powers  of  trans- 
mission to  any  such  extreme  limits.  To  reinforce  and  main- 
tain the  intensity  of  the  current,  it  is  only  necessary  to  estab- 
lish at  convenient  intervals  along  the  line  of  wires  inter- 
mediate batteries,  by  which  fresh  supplies  of  the  electric  fluid 
shall  be  produced,  and  this  may  in  all  cases  be  easily  accom- 
plished, tibe  intermediate  telegraph  stations  being  at  distances, 
one  from  another,  much  less  than  the  limit  which  would  in- 
juriously impair  the  intensity  of  the  current. 

'*  Having  thus  explained  the  means  by  which  an  electric 
current  can  be  conducted  from  any  one  place  upon  the  earth's 
surface  to  any  other,  no  matter  what  be  the  distance  between 
them,  and  how  all  the  necessary  or  desired  intensity  may  be 
imparted  to  it,  we  shall  now  proceed  to  explain  the  expedients 
by  which  such  a  current  may  enable  a  person  at  one  place  to 
convey  instantaneously  to  another  place,  no  matter  how 
distant,  signs  serving  the  purpose  of  written  language. 

*'It  may  be  shortly  stated  tnat  the  production  of  such  signs 
depends  on  the  power  of  the  agent  transmitting  the  current  to 
transmit,  suspend,  intermit,  divert,*  and  reverse  it  at  pleasure. 
These  changes  in  the  state  of  the  current  take  place  for  all 
practical  purposes  simultaneously  upon  all  parts  of  the  con- 
ducting  wire  to  whatever  distance  that  wire  may  extend*  for 
although  strictly  speaking  there  is  an  interval,  depending  on 
the  time  which  the  current  takes  to  pass  from  one  point  to 
another,  that  interval  cannot  in  any  case  exceed  a  small  frao- 
tion  of  a  second. 

**  Although  there  is  some  discordance  in  the  results  of  ex- 
periments made  to  determine  the  velocity  of  the  current,  they 
all  agree  in  proving  it  to  be  prodigious.  It  varies  according 
to  the  conducting  power  of  the  metal  of  which  the  wire  is 
composed,  but  is  not  dependent  on  the  thickness  of  the  wire. 
On  copper  wire,  its  velocity,  according  to  Professor  Wheat- 
stone's  experiments,  is  288,0()0  miles ;  and  according  to  those 
of  MM.  Fizeau  and  Oonelle,  112,680  miles  per  second.  On 
the  iron  wire  used  for  telegraphic  purposes,  its  velocity  is 
62,000  miles  per  second,  accoraing  to  Fizeau  and  Gonelle ; 
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98|500,  according  to  ProfesBor  Mitchel,  of  Cinciimati:  and 
about  16,000,  according  to  Profeasor  Walker,  of  the  Uoited 
States. 

"It  is  evident,  therefore,  that  the  interval  which  must 
elapse  between  the  production  of  any  change  in  the  state  of 
the  current  at  one  telegraphic  station,  and  the  production  of  the 
same  change  at  any  other  however  distant,  cannot  exceed  a 
very  minute  portion  of  a  second;  and  since  the  transmission  of 
signals  depends  exclusively  on  the  production  of  such  changeB, 
it  follows  that  such  transmission  must  be  practically  in- 
stantaneous/' 
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XXTENT  or   LINES — RBSPKOTIVK    COHPAKISS — TAKIFFS    AND 

KINDS  OF  HESSAGKS,  &C 

The  telegraph  lines  in  England,  Ireland  and  Scotland,  are 
mostly  confined  to  a  few  companies  of  gigantic  proportions. 
They  are  managed  with  great  ability,  and  a  very  fair  consid- 
eration for  the  public  wel£&re.  The  systems  of  telegraph  are 
the  needle,  except  a  few  lines  operated  by  the  Bain  apparatus, 
which  is  similar  to  the  chemical  telegraph,  decided  by  the 
United  States  Federal  Court  as  an  infrin^nnent  of  the  Morse 
invention. 

We  extract  the  following  valuable  information,  from  the 
writing  of  that  eminent  electrician,  Dr.  Lardner,  and  at  the 
same  tmie  we  cordially  refer  to  his  able  book  on  telegrsphs, 
for  further  information. 

TELBaRAFHIO  UNES  OF  THE  UNITED  EINGDOIC. 

"  The  telegraphic  lines  established  throughout  these  oonntries 
have  been  constructed  altogether  by  private  companies,  char- 
tered or  incorporated  by  the  legislature.  The  total  extent  of 
lines  in  actual  operation  in  the  beginning  of  1864,  was  a  little 
more  than  8,000  miles,  upon  which  about  40,000  miles  of  con- 
ducting wire  were  laid,  which  would  give  an  average  number 
of  five  conducting  wires  over  the  entire  telegraphic  net- work. 

This  vast  machinery  of  electric  communication  has  been 
erected  by  five  or  six  different  companies,  but  the  chief  part 
of  it  by  two— the  Electric  Telegraph  Company,  and  the  En- 
glish and  Irish  Magnetic  Telegraph  Company:  the  former 
possesses  nearly  4,600  miles  of  line,  and  more  than  24,000 
miles  of  wire ;  and  the  latter  2,200  miles  of  line,  and  18,000 
miles  of  wire. 
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The  capital  of  the  former  u  nearlj  800,0001.,  and  that  of  ihe 
latter  800,0002. 

It  is  estimated  that  the  total  amount  of  capital  invested  in 
the  tdiegraphic  lines  of  the  United  Kingdom  may  amount  to 
about  a  million  and  a  half  sterling. 

THE  ELSCTRIC  TELEGBAPH  COMPANY. 

This  company  was.  the  earliest  established,  and  was  in  ope- 
ration for  four  years  without  any  rival  whatever,  and  for  six 
years  without  any  real  competition,  'i  hese  circumstances  will 
explain  the  large  proportion  in  which  the  extent  of  this  com- 
pany's lines  exceed  all  others. 

The  consequence  of  the  exclusive  possession  of  this  impor- 
tant machinery  of  intercommunication,  combined  with  the 
want  of  all  experience  as  to  the  extent  to  which  the  public  in 
general  might  be  disposed  to  avail  itself  of  the  advantages 
offered  to  tnem,  was  natilrally  and  xerj  excusably  the  estab- 
lishment of  a  high  tariff.  The  use  of  the  telegraph  was  re- 
garded, so  far  as  related  to  private  individuals,  as  a  luxury 
rather  than  a  necessary  of  social  life,  and  so  far  as  related  to 
men  of  business,  as  an  expedient  likely  to  be  resorted  to  only 
in  cases  of  the  most  jpressmg  urgency :  conceding  the  justice 
of  these  views,  a  hign  tariff  was  not  only  defensible,  but  ab^ 
solutely  necessary  to  the  protection  of  the  interests  of  those 
who  had  invested  their  capital  in  the  enterprise. 

Time,  experience,  and  habit,  on  the  one  nand,  rendered  the 
public  familiar  with  the  uses  of  the  telegraph,  and  created  a 
greater  disposition  to  profit  by  it  for  the  ordinary  purposes  of 
Efe;  and  on  the  other,  supplied  to  the  Company  that  experi- 
ence of  which  its  managers  stood  in  need,  and  enabled  them, 
without  imprudent  risk,  to  develope  liberal  and  enlightened 
views  in  the  commercial  management  of  the  enterprise.  Gra- 
dual reductions  were  made  in  the  tariff,  which  were  further 
stimulated  by  the  establishment  of  competitors ;  and  a  standard 
of  tariff  has  been  established  which,  as  will  presently  appear, 
can  leave  no  reasonable  ground  of  complaint  as  compared  with 
those  of  other  countries.  Whether  a  still  fiirther  reduction 
and  a  nearer  approach  to  the  principle  of  the  uniform  postage 
system  would  not  benefit  the  companies  as  well  as  the  pub- 
lic is  a  question  that  time  and  experience  alone  can  solve. 

According  to  the  tariff,  as  last  arranged  by  the  Electric 
Telegraph  Company,  all  messages  consisting  of  not  more  than 
20  words  are  transmitted  to  distances  not  exceeding  50  miles 
for  Is,,  to  distances  not  exceeding  100  miles  for  25.  6d.,  and  to 
M  greater  distances  for  5s.  For  each  additional  ten  words,  or 
fraction  of  ten  words,  proportionate  charges  are  made. 
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In  certain  exceptional  caaee  tbe  shilling  charse  is  extended 
to  much  greater  distances  tlian  50  miles,  and  tne  half-crown 
charge  to  much  greater  distances  than  100  miles.  These 
exceptions  include  towns  of  the  highest  eommercial  and 
manufacturiDg  importance,  with  which  a  large  telegraphio 
business  must  always  be  transacted.  Thus,  between  London 
and  Birmingham  (1 12  miles)  the  charge  is  only  1^.,  and  between 
London  and  Liverpool  (210  miles),  London  and  Manchester 
(180  miles),  London  and  Carlisle  (309  miles),  the  charge  is 
only  2s.  6cL 

The  charge  for  transmission  is  of  course  increased  in  pro- 
portion to  the  length  of  the  message ;  but  the  daily  experience 
of  the  telegraphic  offices  demonstrates  that,  with  the  exception 
of  reports  transmitted  to  the  newspapers,  the  average  length 
of  the  messages  does  not  much  exceed  twenty  words.  I  have 
obtained  a  return  of  the  lengths  of  74  messages  transmitted, 
without  any  particular  selection  of  subject^  the  total  length 
of  which,  exclusive  of  the  address,  is  1151  words.  The  total 
length  of  the  addresses  is  640  words.  This  gives  for  the 
average  length  of  the  messages  16^  words,  and  of  the  addresses 
7i  words,  the  average  length  of  the  messages,  including  the 
addresses,  being  therefore  a  little  under  28  words. 

Besides  the  convenience  offered  to  the  public  by  the  trans- 
mission of  messages  to  the  various  stations  throughout  the 
country,  this  Company  has  established  a  system  of  metropblitan 
intercommunication  by  means  of  seventeen  branch  stations  in 
connection  with  each  other  and  with  the  principal  station  at 
Lothbury.  These  stations  are  dispersed  througn  the  metro- 
polis at  points  which  have  been  found  to  be  the  most  active 
centres  of  intercourse. 

Messages  of  twenty  words  are  transmitted  between  any  two 
of  these  metropolitan  stations  for  Is, 

In  all  cases  the  charge  for  the  telegraphic  message  includes 
its  delivery  at  the  place  of  address,  provided  that  such  place 
be  within  a  radius  of  half  a  mile  round  the  station,  Qd-  being 
charged  for  each  mile  additional,  and  no  charge  is  made  for 
the  addresses  of  the  sender  or  receiver. 

According  to  the  half  yearly  balance  sheet  of  the  compaQy 
it  appears  that  in  the  six  months  ending  December  31,  1853, 
the  gross  revenue  amounted  to  66,919/.,  and  that  the  dividend 
was  7  per  cent,  per  annum  on  the  capital. 

The  receipts  would  represent  an  average  daily  business  of 
about  6,200  shilling  messages. 

This  company  possesses  the  English  patent  of  many  forms 
of  telegraph,  including  those  of  Bain.    It  works,  however. 
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okieflj  with  the  double  needle  telegraph,  impelled  bj  oarrents 
from  the  ordinary  plate  battery  of  zinc  and  copper,  excited  by 
acidulated  water.    The  transmission  of  each  despatch,  conse- 

auently,  occupies  two  conducting  wires,  and  two  batteries  with 
leir  accessories. 

On  certain  lines,  as  for  example  between  London  and 
Iiiyerpool,*the  instrument  of  Bain  is  used.  This  is  attendedy 
as  compared  with  the  needle  instrument,  with  two  advantages ; 
first,  that  it  requires  only  one  line  wire ;  and  secondly,  that 
it  writes  its  own  despatch.  With  the  needle  instrument  two 
copies  of  each  despatch  must  be  made,  one  to  be  delivered  as 
addressed,  and  the  other  to  be  retained  by  the  office.  In 
using  Bain's  method,  that  which  is  written  in  telegraphic  cipher 
by  the  instrument  is  retained  by  the  of&ce,  so  that  the  time  of 
one  clerk  is  saved. 

In  the  organization  of  its  establishment,  the  Electric  Tele- 
graph Company  have  made  an  innovation  on  our  national  cus- 
toms, which  cannot  be  regarded  as  otherwise  than  happy  and 
judicious,  by  rendering  electro- telegraphy  the  means  of  en- 
larginff  the  sphere  of  female  industry  in  this  country.  In  no 
part  of  the  civilized  worldj-r-except  perhaps  the  United  States, 
where  our  customs  have  been  retained, — ^are  females  excludea 
from  so  many  employments  suited  to  them,  as  in  England.  In 
France  they  are  extensively  employed  as  clerks  in  various 
branches  of  commercial  business.  As  money-takers  or  ticket- 
sellers  in  railway  offices,  theatres,  concert-rooms,  and  in  short 
in  all  public  exhibitions,  they  are  engaged,  to  the  entire  exclu- 
sion of  the  other  sex.  As  box-keepers  and  box-openers  in  all 
the  theatres,  and  in  numberless  other  occupations  in  which  no 
bodily  labor  is  needed,  they  are  preferred  to  men. 

Now  the  working  of  telegraphic  instruments,  and  the 
general  business  of  telegraphic  offices  is  precisely  the  kind  of 
occupation  for  which  they  are  best  fitted,  and  we  notice  with 
great  pleasure  the  independent  and  enlightened  step  taken  bv 
the  Electric  Telegraph  Company  in  their  employment,  which 
it  may  be  hoped  will  prove  only  the  commencement  of  d 
general  movement,  having  a  tendency  to  improve  the  condition 
of  that  portion  of  the  sex  who  are  obliged  to  seek  the  means  of 
living  by  their  industry. 

The  battery  department  is  not  one  of  the  least  interesting 
objects  presented  in  the  Lothbury  establishment.  The  cellars 
of  the  building  are  appropriated  to  this  generator  of  electric 
currents.  They  consist  of  two  long  narrow  vaults,  in  which 
upwards  of  800  batteries  are  arranged,  consisting  of  various 
numbers  of  pairs  of  plates,  six,  twelve,  and  twenty-four, 
adapted  to  carry  smaller  and  greater  distances. 
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The  entire  amount  of  roltaic  power  employed  by  this  com- 
pany tliroaghoat  the  country  consists  of  96,000  cells  composed 
of  1,600,000  square  inches  of  copper,  and  an  ec^ual  surrace  of 
zinc  These  are  kept  in  action  by  the  consumption  of  six  tons 
of  acid  annually. 

In  the  half  year  ending  81st  December,  1851,  the  paid  up 
capital  of  the  company  was  augmented,  and  the  taitff  for  the 
transmission  of  messages  was  reduced  in  the  large  proportion 
of  60  per  cent  upon  its  original  rate.  The  extent  of  tne  line 
..  wad  increased  8  per  cent.,  and  that  of  the  conducting  wires 
nearly  86  per  cent.  The  average  number  of  wires  upon  the 
lines  was  augmented  by  this  change  from  4  to  5.  The  effect 
of  this,  and  the  gradual  increase  from  month  to  month  in  the 
next  half  year  was  an  increase  of  above  60  per  cent,  in  the 
anu>unt  of  business,  and  nearly  18  per  cent,  in  the  receipts,  the 
dividends  having  been  augmented  from  4  to  6  per  cent« 

Amon^  the  more  recent  improveipents  in  the  transaction  of 
telegraphic  business  which  have  been  made  by  this  company, 
the  following  may  be  mentioned. 

**  Franked  naessage  papers,"  pre-paid,  are  now  issued,  pro- 
curable at  any  stationer's.  These,  with  the  message  filled  in, 
can  be  dispatched  to  the  office  when  and  how  the  sender  likes ; 
and  the  company  intend  very  quickly  to  sell  electric  stamps, 
like  Queen's  heads,  which  maybe  stuck  on  to  any  piece  of  pa- 
per, and  frank  its  contents  without  any  further  trouble.  Ano- 
ther very  important  arrangement  for  mercantile  men  i«  the 
sending  of  "  remittance  messages,''  by  means  of  which  money 
can  be  paid  in  at  the  central  office  m  London,  and,  within  a 
few  minutes,  paid  out  at  Liverpool  or  Manchester,  or  by  the 
same  means  sent  up  to  town  with  the  like  dispatch  from 
Liverpool,  Manchester,  Bristol^  Birmingham,  Leeds,  Glasgow, 
Edinburg,  Newcastle-on-Tyne,  Hull,  York,  Plymouth,  and 
Exeter.  There  is  a  money-order  office  in  the  Lothbury  estab- 
lishment to  manage  this  department,  which  will,  no  doubt,  in 
all  emergencies,  speedily  supersede  the  government  money- 
order  office,  which  works  through  the  slower  medium  of  the 
post-office. 

THE  MAGNETIC  TELEGRAPH  OOKPAKY. 

This  company  has  established  an  underground  line  of  ten 
wires  from  London  to  Liverpool,  by  Manchester,  and  one  of 
six  wires  from  Liverpool  to  Portpathok,  and  from  theaoe  to 
Belfast.  The  line  from  Belfast  to  JDublin,  and  from  thenoe  to 
Cork,  with  branches,  is  overground  on  poles.  The  undei^ 
*  groond  system  is  again  adopted  from  Cork  to  Queenstown. 
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Lines  are  in  progress  of  conslruotion  along  the  Wateiford 
and  Limeriok  Bailway,  and  six  additional  wires  are  being  laid 
between  Dublin  and  Bel&st. 

The  instruments  used  are  the  needle-telegraph,  and  chiefly 
the  double  needle  instruments,  the  current  being  produced  not 
by  galvanic  batteries,  but  by  magneto*electric  machines,  on 
the  principle  patented  by  Messrs.  Henley  and  Forster,  im- 
proved  in  various  details  by  the  Messrs.  Bright,  the  secretary 
and  engineer  of  the  company. 

The  speech  delivered  oy  the  Queen  on  opening  the  parlia* 
mentary  session  of  1854,  was  supplied  verbatim  to  the  Bel« 
fast  journals  at  2  h.  26  m.,  to  those  of  Dublin  at  2  h.  40  m., 
and  to  those  of  C!ork  at  3  h.  20  m.  on  the  afternoon  of  its  de- 
livery. 

The  tariff  is  regulated  upon  principles  similar  to  that  of  the 
Electric  Telegraph  Company. 

Although  this  company  was  not  incorporated  until  the  mid- 
dle of  1862,  it  has  now  (July,  1864)  upwards  of  2,000  miles 
of  telegraphic  lines,  and  18,000  miles  of^  wire  in  active  opera* 
tion,  and  irom  the  rapid  progress  it  has  hitherto  made,  and  its 
power  to  extend  its  capital  of  800,0002.  to  600,000/.,  it  is  pro^ 
bable  that  ere  long  its  scale  of  operation*  will  be  much  further 
extended,  to  the  great  benefit  of  the  public* 

8UBMAKINB  COMPANIBS. 

The  Chartered  Submarine  Telegraph  Company,  between 
Great  Britain  and  the  Continent,  has  been  formed  with  a  no- 
minal share  capital  of  150,000/.,  of  which  the  half  has  been  for 
the  preseat  reserved,  the  actual  amount  of  the  subscribed  capi- 
tal being  only  75,000t 

The  operations  of  this  company  have  hitherto  (1854)  been 
limited  to  the  establishment  of  electric  communication  with 
Belgium,  by  means  of  the  cable  already  described,  connecting 
Dover  with  Ostend. 

This  coinjpany  has  recently  coalesced  with  the  Submarine 
Telegraph  Company. 

The  SiTBMARiNK  TELEaRAPH  COMPANY,  between  Prance 
and  England,  has  a  nominal  share  capital  of  100, OOOZ.,  of  which 
about  75,000{.  have  been  subscribed  and  expended,  the  shares 
representing  the  remainder  being  still  unallotted.  The  opera- 
tions of  this  company  have  been  limited  to  the  establishment 
of  electric  communication  between  Prance  and  England,  by 
means  of  the  submarine  cable  laid  between  Dover  and  Calais. 

The  European  and  American  Electrto  Telegraph  Com- 
PANY  has  been  established  to  form  a  link  between  the  cables 
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of  IJhe  two  mbmarine  eonpsnies,  and  London,  ManelMSter, 
and  Liverpool,  and  intermediate  {dacea.  Thia  company  haa 
laid  nndergroand  wires  from  Dover  to  London,  and  mm  Lon* 
don  by  Birmingham  and  Mandieater  to  LiverpooL  Of  this 
line,  the  first  section  between  Dov^  and  London  was  opened 
for  public  oonreepondenoe  on  Ist  November,  1862,  ana  has 
since  been  in  constant  operation.  Of  the  lemaiiider,  190 
miles  were  completed  on  1st  Maroh,  1864^  passing  throng^ 
Birmingham,  Wolverhampton,  Stafford,  and  Maodesfield,  to 
Manchester.  The  remaining  SO  miles  to  Liverpool  has  been 
since  completed,  and  the  entire  line  is  now  in  operation.  The 
total  cost  of  this  line,  with  its  accessories,  has  been  100,0002. 

By  an  arrangement  between  this  and  the  Sabmarine  Com- 
pany, all  despatches  between  the  offices  of  the  latter  from  the 
Continent  are  transmitted  npon  the  lines  of  the  former,  b^g 
delivered  and  received  at  the  offices  of  the  latter.  In  £ek^  so 
far  as  the  public  are  concerned,  the  continental  corremondence 
going  or  coming  by  France  or  Belgium  is  transmitted  by  these 
three  companies,  acting  in  common  and  as  a  single  adnunistra- 
tion.  Offices  for  correspondence  between  En^and  and  the 
Continent  are  establishea  in  London,  Birmingham,  Manches- 
ter, Liverpool,  Gravesend,  Chatham,  Canterbury.  Deal,  Dover, 
Calais,  Paris,  Brussels,  and  Antwerp;  despatcnes,  howem, 
being  forwarded  to  England  from  all  continental  stations. 

The  tariff  for  all  sinsle  messages,  between  London  and  the 
Continent  is  8^.,  in  addition  to  the  Continental  charge  for 
transmission  between  the  Continental  station  to  or  from  which 
the  message  is  transmitted,  and  Calais  or  Ostend.  If  the  mes- 
sage is  sent  to  or 'from  any  ppvincial  town  (except  Dover,) 
there  is  an  additional  charge  for  its  transmission  between 
London  and  such  town. 

The  originators  of  the  novel  and  bold  project  of  submarine 
electric  communication  are  stated  to  be  the  Messrs.  Jaoob  and 
J.  W.  Brett  Brothers,  of  Hanover-square,  London.  Their  fiist 
propositions  were  addressed  to  the  English  government,  and 
were  directed  to  the  deposition  of  a  submarine  cable  between 
Holyhead  and  Dublin,  which  they  offered  to  undertake  if  the 
government  would  make  them  a  grant  of  £20,000,  for  which, 
of  course,  the  state  would  have  for  public  purposes  the  free  use 
of  the  line.    This  offer  was  declined. 

The  next  propositions,  addressed  to  the  French  and  Belgian 
governments,  were  attended  with  more  success.  An  exclusive 
>rivilege  was  granted  by  both  governments,  to  which  the  Bng- 
ish  government  acceded  for  the  use  of  such  submarine  con- 
ductors as  the  parties  should  succeed  in  depositing,  and  in  con- 
sequence of  this,  the  companies  were  formed,  by  wnich  Ae  pro 
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ject  has  sinoe  been  realized,  and  the  cables  already  described 
between  the  English  coast  near  Dover  and  the  coaets  of  Fran«e 
and  Belgium,  near  Calais  and  Ostend,  were  laid,  by  which 
London,  Pmns,  and  Bnissels  hare  been  brought  into  and  now 
are  in  instantaaeons  eketiio  communication ;  and  through 
these  capitals  the  whole  Continent,  wherever  telegraphic  wires 
have  been  established,  has  been  put  in  connection  with  the 
United  Kingdom. 

The  actual  celerity  with,  which  correspondence  can  be 
transmitted  between  London  and  parts  of  Europe  more  or  less 
remote,  may  be  judged  from  the  tact  that  the  Queen's  speech| 
delivered  at  the  opening  of  the  parliamentary  session  of  1864, 
was  delivered  verbatim  and  circulated  in  Paris  and  in  Berlin 
before  her  majesty  had  left  the  House  of  Lords. 

Messages  have  been  sent  from  the  office  in  Comhill  to  Ham- 
burg, Vienna,  and,  on  certain  occasions,  to  Lemberg,  in  Quh 
lieia,  bein^  a  distance  of  1,800  miles,  their  reception  being 
acknowledged  by  an  instantaneous  reply. 

It  is  sati^ctory  to  be  able  to  state  that  measures  are  being 
taken  by  many  of  the  most  important  continental  states  to  ex- 
tend  the  benefits  of  telegraphic  ccnnmunication  by  multiplying 
the  stations,  by  increasing  the  number  of  conducting  wires, 
and  by  lowering  the  tariff. 

The  electric  communications  with  the  continent  may  now  be 
oonsidered  as  secure  from  all  chance  of  interruption.  Acci- 
dents from  the  dragging  of  anchors  may  occur,  by  which  any 
one  of  the  submarine  cables  may  be  disabled  for  a  time,  but  in 
l^t  case  the  communication  with  the  continent  will  be  main- 
tained by  either  or  both  of  the  others,  such  a  coincidence  as 
the  simultaneous  disabling  of  all  the  three  not  being  within  the 
bomids  of  moral  possibility. 
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irt.  T.— ELECTRIC  TBLE6RAPHS  II   lUEOFB. 

HEDITEBBAJB^SAN,  FBENCH,  BKLGIAN,  PBU8&IAN,  AUSTBUH, 
DANISH,  AND  THS  LINES  OSNXRAUiT. 

Fbom  the  same  author  referred  to  in  the  former  artide,  we 
gather  the  following  valuable  information  relative  to  Ae 
respective  telegraphs  on  the  continent  and  we  also  add  addi- 
tional data  whicn  we  have :  collected  during  the  year  1855, 
while  travelling  through  Europe. 

MBDrrEBRANEAN  ELEGTBIO  TELEGRAPH  COKPANY. 

"  Another  company  has  been  formed  by  the  spirit  and  enter- 
prise of  the  Messrs.  ibrett,  under  the  auspices  of  the  goveni- 
ments  of  France  and  Piedmont|  for  connecting  the  coasts  of 
Europe  and  Africa  by  electric  wires,  in  the  manner  already 
explained.  This  company  is  formed  with  a  share  capital  of 
£800,000.  An  exclusive  privilege  for  fifty  years  has  been 
granted  to  it  by  the  two  governments,  and  a  guarantee  of 
interest  of  four  per  cent  on  £180,000  is  given  by  the  French, 
and  five  per  cent,  on  £120,000  by  the  Sardinian  government 

This  enterprise  is  now  (1854)  in  rapid  progress  of  realization,- 
several  hundred  men  being  occupied  in  constructing  the  lines 
across  the  islands  of  Sardinia  ana  Corsica.  It  is  expected  that 
the  lines  to  the  coast  of  Africa  will  be  completed  and  in  opera- 
tion soon  after  these  pages  will  be  in  the  hands  of  our  readers. 

While  we  write  these  lines,  (June,  1854,)  we  learn  that  the 
cable  has  been  laid  between  Spezzia  and  Corsica,  and  between 
Corsica  and  Sardinia,  and  is  already  in  successful  operation. 

The  condition  and  form  of  the  oottom  between  coast  and 
<ooast  has  been  ascertained  by  soundings,  and  is  found  to  pre- 
sent no  obstacles,  being  free  from  any  considerable  inequalities 
«f  depth.  The  conducting  wires  within  this  cable  have  re- 
ceived a  special  form,  the  advantage  of  which  is,  that  in  case 
of  the  cable  being  bent  by  any  accidental  inec^ualities  of  the 
bottom,  or  accidents  in  the  process  of  its  deposition,  the  wires 
will  not  be  strained,  but  will  easily  yield  as  a  spiral  spring 
would.  In  the  cables  already  laid,  it  has  been  found  that  some 
of  the  wires  have  been  more  or  less  injured  from  this  cause,  so 
as  to  render  their  performance  unsatisfactory. 

The  weight  of  this  cable  is  at  the  rate  of  eight  tons  per 
mile.  It  contains  six  conducting  wires,  each  of  which  is 
covered  with  a  coating  of  gutta-percha,  and  the  whole  is  sur- 
rounded with  hemp,  properly  tarred,  so  as  to  form  a  compact 
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zope,  which  is  finally  enclosed,  like  those  already  described,  in 
a  compound  heliacal  armor  of  twelye  ealyanized  iron  wires. 

Until  the  cable  and  wires  destinea  ultimately  to  connect 
Alexandria  with  Sardinia  can  be  completed,  it  is  intended  to 
establish  a  special  line  of  steamers  between  Malta  and  Sardinia, 
80  as  to  be  enabled  to  transmit  intelligence  instantaneously 
from  the  centre  of  the  Mediterranean  to  London,  Paris,  and  all 

rrts  of  Europe.  Two  mercantile  houses,  Messrs.  Bubattino 
Co.,  of  Genoa,  and  Messrs.  Antonio  Galea  k  Co.,  of  Malta, 
haye  undertaken  conjointly  to  place  two  steamers  to  run  be- 
tween Malta  and  Sardinia,  to  take  the  despatches  coming  from 
the  East,  to  be  transmitted  to  Paris  and  London. 

It  is  intended,  howeyer,  meanwhile,  to  connect  Malta  by  a 
cable  with  the  nearest  point  of  the  African  coast,  and  bj  this, 
and  an  underground  line  of  wires  to  Bona,  to  establish  an 
electric  communication  with  Sardinia,  and  thence  with  Lon- 
don. 

In  an  elaborate  table,  collected  from  the  most  recent  re* 
ports,  are  shown  the  telegraphic  stations  established  in  yarious 
countries  of  Europe  in  July,  1854.  Annexed  to  each  place  is 
the  charge  at  which  a  single  message  is  transmitted  between 
it  and  London.  Of  this  charge  8s.  is  the  part  applicable  to  the 
transit  between  London  and  Calais  or  Ostend,  the  remainder 
being  the  cost  of  transmission  between  one  or  other  of  these 
places,  and  the  continental  station.  A  single  message  cannot 
exceed  20  words  if  transmitted  by  Calais,  or  25  words  if 
transmitted  by  Ostend.  The  charge  is  increased  in  a  two-fold 
ratio  for  messages  which  exceed  this  number  of  words,  but 
which  do  not  exceed  50,  and  in  a  three-fold  proportion  for 
such  as  exceed  60,  but  do  not  exceed  100.  In  general,  mes- 
sages exceeding  100  words  are  not  transmitted. 

In  some  oases  a  message  may  be  transmitted  by  different 
routes,  at  the  option  of  the  person  sending  it.  Thus,  for 
example,  a  message  to  Vicenza  may  be  sent  yia  Baden,  yia 
Bayaria,  yia  Switzerland,  yia  Sardinia,  or  yia  Belgium.  The 
cost  of  transmission  in  such  cases  yaries  with  the  route  chosen. 

BELGIAN  18LKGBAPH  LINJC& 

Although  in  the  extent  of  its  territory  Belgium  is  one  of  the 
least  considerable  of  the  continental  states,  it  deriyes  from  its 
position  in  relation  to  this  country  much  importance,  so  far  as 
r^ards  telegraphic  communications.  By  the  submarine  cable 
between  Dover  and  Ostend,  or  failing  in  that,  by  the  cable  be- 
tween Doyer  and  Calais,  Belgium  constitutes  the  most  direct 
Btajge  in  the  telegraphic  route  to  the  northern  states. 

The  Belgian  telegraph  lines,  as  well  as  the  railways,  are  con* 
aferucted,  maintained,  and  administered  by  the  state.   Separate 
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mteois  of  conducting  wires  ^ve  spproprialed  lo  the  Bemce  of 
the  railways,  which  ia  performed  excluBiyely  with  the  alpha- 
betical apparatus  of  M.  Lippena.  There  are^  a  few  exoeptioBal 
oasQB  on  branch  lines  of  rail wav,  upon  which  the  state  has  iioi 
jet  constructed  telegraphs  for  the  public  service,  where  private 
dispatches  are  sent  bj  the  railway  telegraphy  but  generally 
on  extensive  system  of  independent  wires,  with  their  aooea- 
oorieSy  are  adapted  to  this  purpose,  for  which  a  large  corps  of 
t^egraphists  has  been  formed. 

The  state  telegraph  lines,  appropriated  to  the  puUic  service, 
have  at  present  (1864)  a  total  length  of  about  660  miles,  upo^ 
which  about  16,000  miles  of  wire  have  been  erected.  With 
the  excq>tion  of  some  distances  through  Brusselai  these  wires 
are  everywhere  supported  on  posts. 

The  total  capital  absorbed  in  this  establishment  is  estimaled 
at  £28,000,  and  the  gross  annual  receipts  in  1864  were  com- 
puted at  £10,000,  of  which  the  net  profit  was  £3,600,  being 
nearly  16  per  cent  of  the  capital 

Immediately  on  the  completion  of  the  submarine  cable  be- 
tween Dover  and  Ostend,  an  active  daily  intercourse  between 
Iiondon  and  Brussels  commenced,  and  has  since  been  sus- 
tained. The  connections  were  completed  on  the  20th  June,  * 
1868,  and  on  the  27th  of  the  same  month,  111  dispatches  weie 
interchanged  between  the  two  capitals. 

It  is  proposed  to  construct  wires  and  apparatus  sufficient  to 
maintain  the  communications  on  this  important  line,  so  that 
even  with  the  greatest  pressure  of  business,  the  public  shall 
not  have  reasonable  ground  of  complaint  on  account  of  deJay. 
'^  A  telegraphic  line,"  observes  the  Minister  of  Public  Wortm^ 
''should  not  be  organized  with  the  mere  powers  which  suffice 
for  the  ordinary  or  average  business,  but  should  be  such  as  to 
meet  the  exigencies  of  occasional  pressure,  without  subjecting 
the  public  to  delay,  or  interrruptmg  other  regular  busineaa. 
Besides  which,  it  ought  never  to  be  forgotten,  that  in  tele* 
graphic  business  great  pressure  must  always  come  at  particular 
nours,  when  prompt  expedition  is  indispenBable.  This  will  be 
easily  understood  m  the  business  of  the  Belgian  lines,  which 
constitute  the  route  upon  which  the  quotations  of  the  money 
markets  of  all  the  great  centres  of  affairs — London,  Paii% 
Amsterdam,  Berlin,  Antwerp,  &c. — are  transmitted  at  certain 
hours.'* 

The  business  transacted  by  the  Belgian  telegraphs  consists 
of  three  classes  of  dispatches : 

Home  dispatches,  bemg  those  transmitted  between  two  Bel- 
gian stations. 

International  dispaidies,  being  those  between  a  Belgian  and 
foreign  station. 


Fore^  dmpc^ehes,  beiog  those  traMoiitted  througb  Belgium 
ia  pnasiag  between  two  foreign  stations. 

Of  these  tbree  claases  of  telegri^phic  boBineaSy.  the  second 
baa  proved  to  be  the  greatest  in  number,  and  the  third  th^ 
most  productive,  as  appears  by  the  following  statement  of  the^ 
results  of  the  year  endmg  31st  December,  1858. 

Nambw  of 
DespateliM.  Dnpatehet.  Reosiptt. 

Home 14,160  £l.Sia 

faitenif^oiial 8<K664  8,SS1 

Foreign.... 17,S3a  6,227 

Total 52,0M  £10,«71 

It  appears  from  this  statement  that  about  40  per  cent,  of  the 
dispatches  transmitted  and  received  in  Belgium,  are  into 
changed  with  foreign  countries,  and  that  one-third  of  all  that 
passes  on  Belgian  wires  is  matter  passing  en  route  between 
foreign  places.  Nearly  half  the  gross  amount  received  for 
telegraphic  dispatches  is  produced  by  dispatches  transmitted 
between  foreign  stations,  and  only  passing  en  route  through 
Belgium.  This  is  explained  by  the  fact  that  such  dispatches, 
passing  always  from  frontier  to  frontier,  and  in  the  majoritr 
of  cases  from  Ostend  to  the  Prussian  frontier,  the  entire  length 
of  the  kingdom,  pay  for  the  longest  class  of  telegraphi<} 
distance.  This  is  one  of  the  advantages  which  the  fielgiau 
telegraph  derives  from  the  geographical  position  of  the 
country. 

To  show  the  proportion  in  which  the  telegraphic  service  is 
shared  by  different  subjects  of  correspondence,  we  shall  take 
the  classified  subjects  of  dispatches  of  August,  1858,  the  month 
in  which  the  correspondence  was  most  active.  In  this  month 
there  were  6,799  dispatches  transmitted  on  the  Belgian  >vires, 
which  are  thus  classified : — 

Number.  Per  cent,  of  total. 

Commerce 8,247  56 

Monejmarket 1,666  37 

Private 764  13 

Piese 116  2 

Government 116  2 

Tbtai 6,79»  100 

In  relation  to  length  the  proportion  was  as  follows : — 

Nvobar.  Per  ceat.  o(  total. 

Prom    Ito  20  words 4,741  818 

From  21  to  80  words 921  16*9 

From  61  to  100  words 122  21 

Al>ove  100  wofds 15  0*2 

Total 6,799  100  0 
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Thus  it  appears  that  oommerce  and  the  Stock  Exchange 
iupply  88  per  cent  of  the  whole  tel^raphic  bnsioeaB,  18  per 
cent,  being  personal  and  domestic,  and  the  press  and  govern- 
ment each  employing  the  insignificant  proportion  of  one  dis- 
patch in  every  fifty. 

It  is  also  apparent,  that  a  very  small  proportion  of  the  dis- 
patches exceea  the  length  of  20  words,  and  almost  none  that 
of  50  words. 

According  to  the  Belgian  tariflT,  messages  not  exceeding  20 
words  are  charged  2s.  for  distances  not  exceeding  60  mSes ; 
4f .,  from  60  to  140  miles ;  and  6*.  above  140.  No  distances 
within  the  limits  of  Belgium  exceed  200  miles. 

For  messages  of  21  to  60  words  the  charges  ate  doubled, 
and  for  61  to  100  words  are  tripled. 

It  will  be  seen  that  these  charges  are  more  than  double  the 
corresponding  charges  on  the  English  lines. 

The  larae  proportion  of  international  and  foreign  despatches 
transmitted  upon  the  Belgian  wires,  and  the  necessity  of  pie- 
payment  for  dispatches,  in  all  cases,  to  their  ultimate  destma- 
tionsy  rendered  it  necessary  for  the  Belgian  administration  of 
telegraphs  to  make  some  general  arrangement  with  the  princi- 
pal contiguous  states,  for  such  an  interchange  of  correspond- 
ence. A  telegraphic  congress  was  accordingly  oonyened  at 
Paris,  in  September,  1858,  which  was  attended  by  del^ates 
from  France,  Belgium,  Prussia,  Austria,  and  the  minor  Ger- 
man States.  A  telegraphic  conyention  was  concluded  and 
signed  on  the  4th  of  October,  1862,  fixing  definitely  a  general 
tariff  for  all  despatches  transmitted  to  or  from  the  several 
States. 

According  to  this  convention,  each  telegraphic  re^on  was 
divided  into  a  series  of  zones,  measured  from  the  Belgian  fxon- 
tier,  according  to  a  series  of  direct  distances  (as  the  bird  flies), 
the  charges  to  places  in  each  successive  zone,  for  single  dis- 
patches (1  to  20  words),  being  fixed  at  2«.,  4^.,  6^.,  8$.,  and  so 
on,  an  increasement  of  2s,  being  made  for  each  increase  of  dis- 
tance. 

France  is,  by  this  convention,  resolved  into  six  telegraphic 
aones,  the  tariff  for  single  messages  being  2«.,  4«.,  6^.,  8^.,  lOs^ 
and  I2s.  The  first  zone  includes  the  chief  northern  towns^ 
Arras,  Douai,  Lille,  and  Valenciennes ;  the  second,  Amiens, 
Boulogne,  Dunkerque,  &c. ;  the  third,  the  chief  places  in  the 
nearer  central  parts,  including  Paris,  Orleans,  Havre,  &c. ;  the 
fourth,  the  more  distant  central  parts,  such  as  Cb&lons,  Lyons, 
Strasbourg,  &c. ;  the  fifth,  the  nearer  southern  parts,  Avignon, 
Orenoble,  Bordeaux,  &c.;  and  the  sixth,  the  most  remote 
southern  parts,  Marseilles,  Bayonne,  &c. 
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The  German  States,  including  Lombardj,  are  resolved  into 
eight  zones,  of  which  the  tariff  is  2s.  j  4«.,  &.,  85.,  IO5.,  12  j.,  14*., 
and  16fi.  These  zones  include  the  whole  extent  of  Northern 
and  Eastern  Europe  bejond  the  Bhine,  as  well  as  the  north- 
eastern part  of  Italy. 

The  tariff  for  single  messages  crossing  the  channel,  by  the 
Ostend  submarine  cable,  is  8*.  For  these  charges,  however, 
thev  are  transmitted,  if  required,  to  London. 

At  the  chief  stations  on  the  Belgian  lines,  the  double  needle 
instruments,  as  used  in  England,  the  French  State  instrumentS| 
and  the  Morse  Telegraph,  as  used  in  the  German  States,  are 
provided.  By  the  first  the  telegraphic  correspondence  with 
England,  by  the  second  with  France,  and  by  the  third  with 
the  German  States,  is  carried  on. 

It  is  intended  generally  to  receive  and  transmit  dispatches 
written  at  the  option  of  the  sender,  either  in  French,  German, 
or  English,  at  all  the  Belgian  stations ;  but  for  the  present  this 
is  only  done  at  Brussels,  Antwerp,  and  Ostend. 

Dispatches  transmitted  between  Holland  and  Belgium  can 
be  transmitted  and  received  in  Dutch,  and  all  dispatches  be- 
tween Belgian  stations  may  be  sent  in  Flemish.  At  all  stations 
dispatches  are  transmittea  and  received  in  French. 

If  the  place  to  which  a  dispatch  is  addressed  be  not  a  tele- 
^phic  station,  the  dispatch  will  be  forwarded  to  its  destina- 
tion either  by  post  or  by  a  special  messenger,  at  the  option  of 
the  sender.  If  the  former,  the  postage  is  10c?.,  if  the  place  be 
within  the  State  where  the  telegraphic  station  at  which  the 
dispatch  arrives  is  situate,  and  20a,  if  in  another  State.  If 
the  latter,  a  charge  of  lOd.  is  made  for  a  distance  of  a  kilome- 
tre (five  furlongs),  and  5d.  for  every  additional  kilometre. 

FRBNOH  TKLEGRAPHIC  LINES. 

Although  late  in  the  adoption  of  this  improved  agency  of 
intercommunication,  France,  having  once  commenced,  has 
prosecuted  the  work  with  great  vigor,  and  the  country  is  now 
overspread  with  a  net-work,  the  extent  of  which,  in  actual 
operation  at  the  close  of  the  present  year,  1864,  will  not  be 
leas  than  6,000  miles.  This  system  is  everywhere  erected 
upon  posts  chemically  injected  to  insure  their  durability,  and 
there  are  nowhere  leas  than  two  conducting  wires;  but  a 
greater  number  between  all  stations  where  an  active  cones* 
pondence  is  maintained. 

The  instruments  used  for  the  transmission  of  all  home  dis- 

fatches,  that  is,  all  dispatches  transmitted  between  any  two 
rench  stations,  are  the  French  State  telegraphs.    For  inter- 
national dispatches,  the  double  needle  and  Morse's  instruments 
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are  used.  These  instrumeots  are  provided  at  the  central  ata* 
tion,  in  the  Ministry  of  the  Interior  at  Paris.  The  double 
needle  instruments  are  provided  also  at  Calais,  and  Morse's 
instruments  at  Strasbourg.  As  the  system  is  developed  and 
extended,  the  double  needle  instruments  will  be  provided  in 
addition  to  the  French  telegraphs,  at  all  stations  which  may  be 
in  direct  communication  with  England,  and  Morsels  instruments 
at  all  stations  which  may  be  in  direct  oonununication  with  the 
German  States. 

The  French  telegraphic  lines  communicate  with  those  of 
England  at  Calais  by  the  submarine  cable ;  with  those  of  Bel- 

gium  at  Lille  and  Douai ;  with  those  of  Prussia  and  Northern 
ermany,  at  Metz;  with  the  Rhenish  States,  Wirtembur^ 
Bavaria,  and  Austria,  at  Strasbourg ;  with  those  of  Switzer- 
land, at  Mulhouse  and  Macon,  the  former  communicating  with 
Bale,  and  the  latter  with  Geneva ;  and,  in  fine,  with  those  of 
Savov  and  Piedmont,  at  Grenoble. 

Other  links  of  electric  connection  will  speedily  be  formed. 
Thus  the  present  lines  are  continued  to  the  Spanish  frontier  at 
St.  Sebastian,  and  lines  of  wire  are  now  being  laid  between 
that  place  and  Madrid,  so  that  the  capital  of  Spain  will  be  in 
electric  connection  with  that  of  France,  and  therefore  also  with 
London,  and  the  other  capitals  of  Europe,  most  probably,  be- 
fore these  pages  are  in  the  hands  of  the  reader. 

In  practice  the  transmission  of  dispatches  is  not  always  so 
direct  or  immediate  as  it  would  appear  to  be  upon  the  inspec- 
tion of  a  telegraphic  map.  Thus,  oy  the  submarine  cable  be- 
tween Dover  ana  Calais,  Paris  is  in  permanent  direct  commu- 
nication with  London.  But  when  it  is  desired  to  transmit  a 
dispatch  from  Paris  to  any  of  the  provincial  towns  of  England, 
the  dispatch  is  at  present  received  and  written  down  at  the 
central  station  in  London,  and  then  rq)eated  and  transmitted 
to  the  place  of  its  destination  in  the  provinces.  This  repeti* 
tion  could  of  course  be  avoided,  by  uniting,  in  the  London 
station,  the  wire  from  Paris  with  the  wire  leading  to  the  pro- 
vincial station  to  which  the  dispatch  is  addressed,  and  if  the 
dispatch  were  one  of  extraordinary  length  this  course  would 
be  the  most  expeditious ;  but  to  lulopt  it  with  the  ordinaxy 
class  of  short  messages,  would  involve  much  inoonvenienoe 
and  more  delay  in  general  than  is  incurred  by  its  repetition 
and  retransmission.  Thus,  to  send  each  message  direet  to  its 
destination  in  the  provinoes,  it  would  be  necessary  that,  pre- 
viously to  the  transmission  from  Paris,  notice  should  be 
transmitted  to  London  to  connect  the  Paris  wires  with  ihoee 
between  London  and  the  place  of  destination,  and  as  this 
change  would  have  to  be  made  separately  for  every  provin- 
oial  message,  and  as  the  wires  between  London  and  the  vaii- 
OUB  provincial  stations  must  necessarily  be  oocupied|  more  or 


kfls^  at  all  tioiee,  in  the  tranamisffioa  of  home  correspondamsei 
the  buainesB  of  transmissioo  in  this  direct  manner  would  not 
wfy  be  far  more  dilatory  than  the  process  of  repetition,  bat 
would,  in  ta^ct^  at  busy  tuooiefl  of  the  day,  be  totally  impracti- 
cable. 

What  has  been  here  stated  respecting  the  Paris  and  London 
line  will  be  applicable,  mtOatii  muiandu,  not  only  to  all  inter- 
national messages,  but  in  noany  cases  to  messages  transmitted 
between  home  stations^  which  it  is  often  more  convenient  and 
expeditious  to  repeat  and  retransmit  at  certain  intermediate 
(Stations,  than  to  send  direct  by  the  connection  of  the  wires  at 
those  stations. 

It  will  be  understood,  nevertheless,  that  the  necessity  for 
this  circuitous  transmission,  and  intermediate  repetition  of  dis- 
patches, arises  in  all  cases  from  the  insufficiency  of  the  num- 
Der  of  conducting  wires  in  relation  to  the  (quantity  of  corres- 
pondence  to  be  transmitted.  In  the  transmission  of  each  dis- 
patch by  the  English  and  French  instruments,  two  wires  are 
employed.  Now^  if  the  direct  correspondence  between  Lon* 
don  and  Paris,  during  the  most  busy  hours  of  the  day,  be 
sufficient  to  employ  one  pair  of  conducting  wires,  another  pair 
would  be  necessary  to  communicate  with  .intermediate  places, 
and  if  the  correspondence  with  these  were  very  uneq.ual,  some 
enfftossing  a  large  share  of  it,  a  third  pair  might  be  required, 
and  so  on. 

Jt  must  be,  therefore,  very  apparent  that  great  convenience 
would  in  such  cases  be  gained  by  substituting,  for  th^e  English 
and  French  telegraph,  that  of  Morse  or  Bain,  or  any  other 
which  transmits  by  a  single  conducting  wire.  In  that  case, 
the  four  wires  contained  in  the  submarine  cable,  between  Dover 
and  Calais,  would  do  much  more  than  double  their  present 
duty.  Instead  of  carrying  two  streams  of  messages  smiulta- 
neously,  as  they  do  at  present,  they  would  carry  four.  If  one 
were  put  in  permanent  connection  with  Lonaon  and  Paris, 
the  three  others  could  be  reserved,  one  for  direct  connection 
with  the  chief  proVincial  towns,  such  as  Birmingham,  Manches- 
ter, Liverpool,  Glasgow,  Dublin,  &c,,  and  the  two  others  for  mea* 
sages  to  less  important  stations,  subject  to  occasional  repetition. 
These  latter  would  be  to  the  telegraphic  line  what  the  second 
and  third  class  trains  are  to  the  railway.  It  might  be  found 
even  advantageous  to  fix  a  higher  price  of  transmission  for 
messages  thus  sent  without  intermediate  repetition,'  just  as  a 
higher  fare  is  paid  for  express  than  for  ordinary  trains. 

The  French  Government  has  recently  re-organized  the  ad- 
ministration of  the  telegraphs  throughout  its  entire  territory, 
and  besides  modifying  and  reducing  the  tariff,  it  has  placed 
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the  whole  npon  a  more  efficient  footing.  It  now  oonstititteB 
an  important  department  of  the  state,  placed  under  the  super- 
intenc&nce  of  a  director-general,  four  inspectors-general,  twelre 
chief  directors,  and  an  hundred  inspectors.  The  director- 
general,  established  in  Paris,  holds  his  office  under  the  Minister 
of  the  Interior,  and  has  authority  over  all  the  inferior  function- 
aries. The  four  inspectors-general  control  and  direct  under 
him  the  entire  telegraphic  service  throughout  the  empire. 
These  inspectors,  aided  oy  scientific  men  nominated  frcHn  time 
to  time  by  the  Minister,  form  a  superior  council,  charged  to 
consider  and  decide  upon  all  improvements  proposed  to  be 
made  in  the  processes,  or  in  the  telegraphic  apparatus. 

The  telegraphic  lines  will  be  distributed  into  twelve  distinct 
systems  or  sections,  over  which  the  twelve  chief  directors  will 
preside,  so  as  to  inspect,  direct,  and  by  communication  with 
the  inspectors-general  and  director-general,  to  centralize  the 
service. 

The  hundred  inspectors  will  eacdi  be  charged  with  the  di- 
rection of  one  or  more  stations,  and  will  have  under  their 
authority  deputy  station-masters,  telegraphists,  surveyora,  arti- 
sans, and  laborers,  charged  with  the  maintenance  of  the  appa- 
ratus, the  conducting  wires,  poets,  and  all  the  accessories  of  the 
line. 

In  all  chief  places,  the  bureaux  will  be  open  night  and  day. 
The  number  of  stations  open  on  1st  November,  1868,  was  78; 
in  June,  1864,  the  number  was  106.  At  the  close  of  1864  all 
the  Prefectures  of  France  will  be  in  electric  connection  with 
the  capital. 

The  posts,  a  large  proportion  of  which  had  not  sufficient 
magnitude  and  strength  to  bear  the  necessary  number  of  wires, 
have  been  everywhere  replaced  by  others  of  suitable  dimen- 
sions, and  the  telegraphists  are  augmented  in  number,  and 
measures  taken  to  ensure  their  efficiency . 

It  is  decided  also  to  give  ample  trial  to  the  telegraphic  in- 
struments of  Morse  *  and  Bain,  already  adppted  to  a  great 
extent  in  Germany  and  in  the  United  States;  and  if  the  result 
of  experience  on  a  large  scale  is  favorable  to  them,  they  will 
be  adopted  either  in  conjunction  with  the  present  telegraphs, 
or  to  the  exclusion  of  them  according  to  circumstances.  In 
all,  there  are  manifest  signs  of  activity  and  of  exemption  from 
prejudice,  national  or  personal,  which  argue  favorably  for  the 
progress  of  this  great  social  improvement. 

AUSTRO-GKRMANIC  TELEGRAPHIC  UNION. 

The  electric  telegraph  had  not  been  long  in  operation  in  the 
German  States,  bemre  it  became  apparent  that  great  inconve- 

*  Th«  MoiM  tjtfUm  wu  adopted.»-£oiTOB. 
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aisQce  and  maoh  obstruction  to  the  jMrogieas  of  oorrespondoncei 
aiose  from  diJSerent  states  adopting  different  telegraphic  in- 
straments  and  signala  The  difficulties  arising  from  this  cause 
became  at  length  so  great  as  to  demand  prompt  and  effeotuid 
remedy.  A  telegraphic  congress  was  accordingly  convened 
at  Vienna  in  October,  186 1,  at  which  deputies  from  all  the 
German  States  attended  ;  and  after  a  full  discussion  of  the  sub- 
ject, it  was  resolved  to  form  an  Austro- Germanic  Telegraphic 
Union.  This  union  includes  all  the  states  of  Europe  east  of 
the  iihine,  and  also  the  Austrian  provinces  in  Northern  Italy. 
It  was  agreed  that  a  common  system  of  telegraphic  instruments 
and  symbols  should  be  adopted  throughout  all  the  associated 
states,  and  that  for  the  present,  Morsel  telegraph,  with  its  re- 
ceiving magnets,  registers,  and  uniform  alphabet,  should  be 
everywhere  used,  so  that  telegraphic  communications  majr  at 
all  times  be  made  between  any  two  stations  of  the  Union  with- 
out the  delay  and  inconvenience  of  translating  dispatches  at 
intermediate  stations  from  one  system  of  telegraphic  symbols 
into  another. 

Dispatches  are  transmitted  and  received  at  all  the  stations 
of  the  Union,  either  in  German  or  in  French.  They  are  also 
transmitted  and  received  in  English  at  such  of  the  chief  sta- 
tions as  are  found  by  experience  to  have  frequent  communica* 
tion  with  this  country. 

Since  the  convention  was  concluded,  the  Germanic  lines 
have  received  considerable  extensions,  so  that  many  impor- 
tant stations  have  been  recently  established  within  the  tele- 
graphic connection.  Thus,  a  line  of  telegraphic  wires  has  been 
Taia,  extending  from  Bremen  to  Gluckstadt,  and  from  Hanover 
to  Lauenburg.  Also  from  Hamburg  through  Denmark,  by 
Bendsburg,  Kiel,  Schleswig,  to  Kiel,  across  the  Little  Belt,  by 
Odense,  across  the  Great  Beit  to  Copenhagen  and  Helsingfors. 

Lines  are  also  in  operation  from  Dantzic  to  Konigsberg,  from 
Troppau  to  Lemberg,  from  Vienna,  by  Pesth,  with  various 
branches  to  Klausenberg,  Orsova,  Semlin,  Peterwardin,  and 


THE  NETHERLANDS  TELEGRAPHIC  LINES. 

Notwithstanding  the  dense  population  and  active  commerce 
of  the  kingdom  of  the  Netherlands,  its  limited  territory  has 
rendered  a  very  small  telegraphic  net- work  sufficient  for  its 
purposes.  Only  eight  of  its  chief  towns  are  connected  by  tele- 
graphic wires.    These  are : 

Amsterdam  (e),  Rotterdam  (e),  the  Hague  (e),  Utrecht, 
Haarlem,  Breda,  Dordrecht  (e),  and  Arnheim. 
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Thev  are  connected  at  the  Bdgue  by  Beren  snbtoarine  yrireB 
tntli  the  English  lines,  at  Antwerp  with  those  of  Bdgitim,  and 
at  Arnheim  with  those  of  the  Oerntjan  Union. 

Dispatches  are  received  in  German  and  French  at  all  {he 
stations,  and  in  English  at  those  marked  (e). 

THE  SWISS  TISLSGRAPHS. 

The  natural  difficulties  opposed  to  the  construction  of  rail- 
ways in  Switzerland  did  not  offer  such  serious  impediments 
to  the  construction  of  telegraphic  lines,  an  extensive  net-woik 
of  which  has  been  constructed  and  brought  into  operation. 
Thus  Berne  is  connected  with  the  French  lines  by  wires  to 
Besancon,  and  with  the  Q^nnan  lines  at  Bale.  Lausanne  is 
connected  with  Besancon  by  an  independent  line,  and  also 
with  Berne  on  one  side  and  Qeneva  on  the  other.  Geneva  is 
also  connected  with  the  French  system  at  Macon,  and  wilJi 
that  of  Savoy  at  Aix.  firom  whence  a  line  of  wires  is  earned 
across  Mont  Uenis  to  Turin. 

From  Lausanne  the  wires  are  carried  by  Yevay  and  Sion 
through  the  Yalais  to  the  foot  of  the  St.  Gothard,  acioas  wUch 
thev  are  continued  by  Bellinzona  to  Milan. 

Another  line  passes  from  Bale  by  Lucerne,  Glaria»  and 
Coire,  to  the  Splugen,  which  it  crosses,  and  is  carried  to  meet 
the  former  line  at  Bellinzona,  and  thence  to  Milan. 

Another  line  from  Bale  passes  by  Zurich  and  St.  Gal  to 
Innspruck,  from  whence  it  passes  by  Batzen  and  Trente  to 
Yerona,  and  by  Salzburg  and  Linz  to  Yienna. 

Lines  have,  nowever,  been  since  constructed,  including  some 
other  stations. 

ITALIAK  TBLBOBAPmO  LINIS. 

Italy  is  put  in  electric  oonneotioB  with  the  more  aorliiem 
conntries  of  Europe  at  six  points,  Nice,  Mont  Cenia,  the  St 
Gothard,  the  Splugen,  the  Tyrolese  Alps,  through  Innqpmck, 
and  by  Trieste. 

The  French  lines  are  already  03d;ended  to  Nice,  and  a  line 
between  Nice  and  Turin  will  probably  be  completed  beiioan 
these  pages  come  into  the  hands  of  the  reader.  The  Frendi 
and  Swiss  lines  are  connected  with  Turin  by  the  wires  over 
Mont  Cenis  already  mentioned ;  the  Swiss  and  Bbeniah  lines 
with  Milan,  by  the  wires  over  the  St.  Gothard,  and  the  Spht- 
gen,  and  the  Austrian  and  Bavarian  lines  by  the  wires  over 
the  Tyrolese  Alps,  and  those  firom  Trieste  round  the  siiesQB  tif 
the  Gulf  to  Yenice. 

From  Yenice  to  Milan  a  line  is  carried  bv  Yeresa  and 
Brescia,  which  is  continued  to  Turin.  From  this  line  tben 
are  two  branches  going  southwards,  one  firom  Yerona  by  Man- 
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tua,   Parma,  Modena,  Locoa,  Leglioni,  Florenoe,  Sienna,  to 
Yitorbo  in  the  Papal  States.    This  line  will  speedily  be  oon- 
tinned  to  £ome.    The  other  branch  goes  from  Alexandria  to 
Genoa." 
Such  IS  th^  extent  of  Italian  telegraphs  completed  in  1854. 

SWMSMSK  LINSB. 

l%e  telegraph  is  making  rapid  progress  in  Sweden  and  Nor- 
way, connecting  with  the  continental  lines  through  Denmark, 
crossing  the  sonnd  with  a  cable,  having  three  electric  wires, 
similar  to  the  Danish  cable  herein  before  illustrated. 

BUSSIAN  LINES. 

The  telegraph  lines  in  Bussia  have  been  extended  with  re- 
markable energy.  The  line  from  St  Petersburg  to  Moscow  is  the 
oldest,  the  other  routes  nntil  late  being  semiphore.  The  Moscow 
line  was  laid  underground,  but  now  it  is  being  placed  on  substan* 
tial  poles.  In  fact,  all  the  lines  in  Russia  are  well  constructed, 
and  in  general,  we  think  them  superior  to  any  other  lines  in 
the  wond.  The  poles  are  all  very  large,  barked,  and  charred 
at  lower  end.    They  are  well  set  m  the  earth,  and  range  with 

Ereat  precision,      we  have  seen  many  of  thera,  and  speak 
nowingly  when  we  say,  that  as  to  permanency  they  have  no 
equal  either  in  Europe  or  America. 

The  principal  lines  are  from  St.  Petersburg  west  to  Konigs- 
berg,  branchmg  from  Marianpol,  and  extendmg  from  the  same 

J)lace  to  Warsaw,  and  thence  to  north  Austria  and  to  Mys- 
owits. 

Another  line  from  St  Petersbuijg  to  Twer,  Moscow.  Kief, 
Nicholaef,  and  to  Odessa.  A  branch  line  runs  from  Nicnolaef 
to  Xerson,  Perekop,  Simpheropol,  and  to  Sevastopol. 

A  line  extends  from  St  Petersburg  to  Wyborg  and  to  Hel- 
aingfors. 

Another  runs  to  Karva  and  to  Bevel. 

A  branch  line  runs  from  Dunabour^  to  Biga. 

There  is  also  a  short  line  from  the  city  to  reterhoff  and  to 
Kronstadt 

The  Imperial  government  of  Bussia  is  ra{>idly  extending  the 
telegraph  throu^out  its  vast  empire,  and  in  a  few  years  the 
system  will  be  more  extended  there  than  in  any  other  pait  of 
Europe.    The  Morse  system  is  wholly  used. 

biaAjck  sea  lines. 

The  Allies  have  long  since  been  successfully  working  a  sab- 
marine  line  from  Turicey  in  Europe  to  the  Crimea ;  also,  ano* 
her  line  from  Yarna  to  Constantinople.    These  lines  oon- 
ae^  through  Vienna  to  all  parts  of  Europe. 
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The  line  from  Varna  to  Constantinople  is  worked  nnder  the 
direction  of  the  Allies.  We  understand  that  there  are  other 
short  lines,  under  the  Turkish  authority,  but  we  have  not  been 
fullj  advised  relative  to  them.  We  copy  the  annexed  descrip- 
tion of  the  Yama  cable  as  an  interesting  item  of  news: 

'*For  months  past  an  electric  cable,  three  hundred  and  forty 
miles  in  length,  stretching  from  Yama  to  Balaclava,  has 
brought  us  in  a  few  houro  news  of  the  intrepid  Argonauts  of 
the  Crimea.  We  venture  to  quote  here  the  words  of  a  member 
of  the  French  Academy  of  Sciences,  Marshal  Yaillant,  Minis- 
ter of  War,  when  asked  for  some  particulars  in  reference  to 
this  submarine  telegraph  of  the  Black  Sea,  in  April  last : — "  I 
send  my  dispatch  to  General  Canrobert,  and  I  have  an  answer 
sooner  than  i  should  have  it  by  letter  from  a  town  half-way  to 
Lyons,  to  Bordeaux,  or  Strasbourg,  and  I  have  not  yet  re- 
covered my  amazement  at  this  prodigy."  The  Field  Marshal 
and  Academician  did  not  share  the  general  indifference  to  this 
marvellous  fact 

Although  submarine  telegraph  engineering  seemed,  by  the 
SQccessfal  laying  of  the  Yarua  and  Balaclava  line,  to  have  been 
reduced  to  a  certainty,  we  have  recently  had  to  record  the 
signal  failure,  first,  of  an  attempt  to  lay  a  submarine  cable  from 
Gape  Breton  to  Newfoundland ;  and,  secondly,  the  same  un- 
fortunate issue  of  an  attempt  to  complete  the  telegraphic  com- 
munication to  Algeria  by  a  submarine  line,  for  the  Mediterra- 
nean Telegraph  Company. 

In  contrast  with  these  mishaps  we  have  this  week  to  record 
some  particulars  from  an  eye-witness  of  a  new  triumph  of 
Submarine  Telegraph  by  Messrs.  Newall  and  Co.,  who,  in 
August  last,  contracted  with  her  Majesty's  Government  to  ear 
tablish  telegraphic  communication  between  Constantinople  and 
Yama,  so  as  to  complete  the  telegraphic  circuit  to  the  seat  of 
the  Ottoman  Government,  by  a  line  of  moderate  cost,  and  free 
from  the  risks  of  interruption  to  which  over-ground  wires  in 
countries  where  there  is  no  effective  police  would  be  peculiarly 
exposed,  and  without  facilities  of  repairing  injuries. 

For  this  and  another  line  in  the  Black  Sea,  upwards  of  200 
miles  of  cable  were  manufactured,  transported  8,000  miles,  and 
successfully  laid  down  in  the  short  space  of  three  months;  for 
on  the  5th  of  October  the  Yama  ana  Constantinople  line  was 
opened  for  business. 

The  cable  oonsista  of  one  copper  wire,  thickly  insulated,  and 
covered  with  iron  wires  to  give  it  strensth  and  protect  it  from 
injary.    Its  weight  is  about  200  tons.    In  thu  respect  it  dif* 
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fers  from  lAie  Yarna  and  Balaclava  line,  whieh,  for  the  greater 
part  of  its  length,  consists  of  a  copper  wire  one-sizteenth  of  an 
mcli  in  diameter,  coated  with  gutta-percha,  and  altogether 
a  little  more  than  the  thickness  of  a  common  black-lead 
pencil  1  The  laying  of  such  a  line  across  the  stormy  Black  Sea 
may  fairly  be  characterized  as  the  boldest  enterprise  ever  made 
in  electric  telegraphing ;  the  risk  of  doing  which  was  under* 
taken  by  Messrs.  Newall  and  Co.,  who  proposed  it  to  the  Duke 
of  Newcastle,  for  the  small  sum  of  £22,000. 

This  marvellous  line,  which  it  was  predicted  by  submarine 
telegraph  directors  and  engineers  coula  not  be  laid  down,  and 
if  laid  down  conld  not  last,  has  stood  all  the  storms  of  the 
Black  Sea  for  six  months  without  the  slightest  injury  or  an 
hour's  stoppage.  These  facts  seem  to  indicate  that  heavy 
cables  are  a  useless  extravagance,  save  in  very  peculiar  cir- 
cumstances of  exposure  to  anchorage.  It  is  evident,  also,  that 
the  small  cable,  such  as  the  Varna  and  Constantinople  line, 
brings  within  the  easy  reach  of  capitalists  long  lines  Tsuch  as 
the  Atlantic  or  Indian)  which  will  pay  a  handsome  oividend 
on  the  cost  of  the  cable.  We  hear  that  although  the  single 
line  to  the  Crimea  is  occupied  in  sending  long  despatches  from 
the  French,  Sardinian,  and  Turkish  Ghenerals  to  their  Govern- 
ments, and  vice  versa^  yet  its  capabilities  are  £ur  from  being 
fullv  tested. 

The  operation  of  laying  down  the  Yarna  and  Constantino- 
ple cable  was  directed  by  Mr.  Newall,  and  superintended  on 
behalf  of  her  Majesty's  Gbvernment  by  Major  Biddulph,  R  A., 
Director-General  of  the  Black  Sea  telegraphs.  The  cable  was 
shipped  from  Sunderland  on  board  the  screw  steamer  Elba^ 
Martin  D.  Hammill,  commander.  Her  Majesty's  steamer  Tar^ 
n&fe,  Captain  M'Cleverty,  R.  N.,  aooompanied  the  expedition, 
and  went  ahead  of  the  Elba,  pointing  out  the  course  to  be 
steered ;  and  right  well  this  important  duty  was  performed. 

The  operation  commenced  on  Monday  afternoon,  the  1st  of 
October.  The  cable  was  coiled  on  Mr.  Newall's  patent  paying- 
oat  machine,  and  it  was  truly  interesting  to  see  the  snake-like 
ooils  rapidly  unfold  themselves,  and  ^liae  off  as  if  alive,  and 
endowed  with  instinct  to  free  itself  of  kinks,  the  bane  of  aub- 
mariuing.  In  thirty  hours  the  loO  miles  were  run,  an  average 
speed  of  five  miles  an  hour.  Comminioation  was  kept  up 
tnroughout  the  day  and  night  from  a  Morse  instrument  on 
board  with  Kilia  and  Therapia,  where  Lord  Stratford  de  Red- 
oliffe  evinced  the  greatest  interest  in  learning  the  progress  of 
the  expedition*'* 
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Art.n.— I1ST91T  Of  ilDTTi-PItCHi  IR  ilBlICl. 

We  annex  a  yery  interesting  article  relative  to  the  intro- 
duction of  gutta-percha  in  America,  believing  it  to  be  of  in- 
terest to  our  readers.  We  were  surprised  to  learn,  that  our 
country  stands  foremost  in  the  advancement  ofgutta-percbain 
the  useful  arts.  It  is  too  fre(}uently  the  case,  that  we  award  the 
application  of  new  discovenes  to  the  useful  arts,  as  the  pro- 
perty of  other  nations.  Europe  enjoys  the  fruits  of  the  genius 
of  Morse,  without  rewarding  nim  for  the  many  years  of  toiL 
The  world  is  now  realizing  the  blessings  from  the  labors  of 
Americans  in  the  application  of  ^utta-percha  as  an  insulation, 
and  an  acknowledgment  of  merit  is  smothered  by  the  selfish 
aims  of  foreign  interests.  We  can  add,  from  our  own  know- 
ledge, that  the  gutta-percha  works  of  America  can  produce  as 
good  a  quality  of  insulated  wire  as  is  to  be  found  in  the 
world. 

There  are  some,  who  are  stupid  enough  to  believe,  that 
there  are  no  other  works  in  the  world  than  the  London  estab- 
lishment We  know,  however,  that  gutta-percha  insulated 
wire  for  telegraphic  purposes,  can  be  made,  not  only  in  Lon- 
don, but  also  in  New-York,  Berlin,  and  St.  Petersburg. 

In  New- York  and  Berlin  there  are  extensive  establishments, 
and  in  the  former  the  production  of  the  manufactured  article 
excels  in  extent  and  quantity  the  balance  of  the  world. 

HISTORY  OF  OUTTA-PKBCHA  IN  THE  UNITED  STATEa 

In  the  vear  1846,  Samuel  T.  Armstrong,  Esq.,  of  the  City 
of  New- X  ork,  visited  England,  for  the  purpose  of  learning 
something  of  the  article  of  gutta-percha,  navin^  had  a  sample 
sent  him  from  London,  with  an  invitation  to  visit  that  city. 

Mr.  Armstrong  returned  to  New- York  in  the  fall  of  1846, 
and  immediately  commenced  erecting  machinervfor  the  manu- 
facture of  gutta-percha  goods,  having  ordered,  before  he  left 
London,  a  quantity  of  the  raw  material.  During  the  winter  of 
1847,  he  formed  a  connection  with  W.  S.  Wetmore,  Esq.,  of 
New- York,  and  removed  their  works  to  the  City  of  Brooklyn. 
Up  to  this  time  the  London  and  the  American  Companies  had 
confined  themselves,  mostly,  to  the  manufacture  of  water  and 
gas  pip^f  shoe  soles,  sheets,  machine  banding,  stamped  goods;, 
&C.  During  the  year  experiments  were  made  to  insulate  tele- 
graph wires  with  India  rubber  for  the  purpose  of  laying  under 
water,  but  it  was  unsuccessful.  Experiments  having  been 
made  under  Mr.  Armstrong's  directions  to  insulate  wire  with 
gutta-percha,  and  having  satisfied  himself  that  gutta-percha 
was  a  nonconductor  of  electricity,  he  procured  machinezy  to 
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be  put  up  in  their  factory  at  Brooklyn  for  the  purpoae  of 
covering  telegraph  wire. 

An  order  was  reoeived  from  Mr.  Bogers  of  Baltimore  (then 
acting  as  a  general  agent  for  the  Morse  Telegraph  Company), 
for  a  quantity  of  No.  9  iron  wire  to  be  covered  with  gutta-per- 
cha, for  the  purpose  of  passing  the  electric  current  across  l^he 
Hudson  River.  This  order  was  filled,  and  the  wire  cablb 
laid  under  water  at  Fort  Lee,  under  the  superintendence  of 
Mr.  Bogers.  The  ends  of  the  wires  were  attached  to  the  bat- 
teries, and  the  insulation  was  found  to  be  perfect.  A  commu* 
nication  was  then  made  to  Jersey  City  Station  from  the  eastern 
side  of  the  Hudson  Biver  by  mr.  Rogers,  and  the  cable  an- 
swered the  purposes  satisfactorily  to  the  company.  This, 
beyond  all  question,  was  the  first  wire  cable  insulated  with 
gutta-percha  that  was  ever  made  or  used  in  the  civilized  world. 
About  the  time  this  wire  cable  was  being  manufactured,  at 
Brooklyn,  an  Englishman  by  the  name  of  rfaylor  came  to  the 
factory  for  employment,  and  he  saw  the  machine  and  the  mode 
of  coating  the  cable  with  gutta-percha.  In  a  few  days  he  left 
and  sailed  for  his  native  country.  It  is  said  that  Nay  lor  in- 
troduced the  machine  and  process  into  England,  for  which  he 
was  well  remunerated.  It  is  reported  that  he  received  £20,000 
for  his  pretended  discovery.  The  same  kind  of  machinery  is 
used  to  this  day,  in  England,  for  manufacturing  telegraph 
cable.  They  have,  as  yet,  found  no  pretence  to  make  any  im- 
provement on  the  first  Yankee  machine.  The  next  person 
who  applied  for  submarine  cables  was  Col.  T,  P.  Shaffner,  Pre- 
sident of  the  St.  Louis  and  New-Orleans  Telegraph  Company, 
to  lay  under  the  Ohio  and  Mississippi  Rivers ;  these  cables 
were  manufactured  for  Col.  ShaflFner,  and  put  into  operation 
by  him.  Next  came  Mr.  O'Reilly,  with  his  order  for  subma- 
rine cables.  After  these,  different  cables  were  furnished  and 
used  by  the  different  companies  in  America.  The  discovery 
of  insulating  telegraph  wire,  with  gutta-percha,  in  Englana, 
occurred  fully  one  year  afler  it  was  in  successful  operation  in 
the  United  States. 

The  plan  of  an  ocean  telegraph  cable  was  also  suggested  by 
Mr.  S.  T.  Armstrong,  of  New- York,  with  an  estimate  of  its 
cost,  &c.,  which  was  published  in  the  Joui^ncd  of  Commerce 
during  the  year  1848.  He  offered  to  furnish  the  cable,  and 
lay  it  down  from  Newfoundland  to  the  Irish  coast,  for  the  sum 
of  $3,500,000.  It  will  be  seen,  therefore,  that  John  Bull  was 
not  the  originator  of  submarine  telegraph  cables.  Mr.  Arm- 
strong and  his  associates  are  the  only  persons  that  have  ever 
manufactured  perfect  gutta-percha  suomarine  cables  in  the 
United  States— altho'  many  nave  made  the  attempt  without 
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saooess.  Mr.  A.  sold  out  a  poitioii  of  hia  bturineBS  to  a  hige 
company,  and  they  lemoyea  their  work  £rom  BrooUyn  to 
Rantan,  New-Jeraey ;  but  queations  arose  as  to  the  oompaay's 
title  to  the  lands  and  water-power,  and  it^  oompaOT  Btopped 
their  work.  Sinoe  which  time  Mr.  S.  C.  Bishop  nas  tMCtt 
hold  of  the  business,  and  is  now  manu&ctuiin^  tmgraph  wires, 
water  pipes,  Ac  Ac.  of  gutta-percha.  Samples  of  which  can 
always  oe  seen  at  nis  warehouse,  181  Broaaway,  N.  T.,  and 
he  is  alao  prepared  to  furnish  submarine  telegi^ph  cables,  aad 
to  warrant  them  equd  in  quality  and  beaafy  to  any  in  the 
world. 


^"^w^/^/v^/^/^^vw^/w^/^/w^/* 
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"  W«U,  Cutala,  tlioBU  7M  hmr  of  tke  tel«crmpk  out  of  lk«Bt  dam  ma  Um  w—if>  t£ tl 
world,  naMBiber  th«  dtcoorvry  was  aude  oa  boaid  the  good  BUp  Swy.*— frf^taair  JTirar 

'IVab  in  the  good  ship  Solly, 

That  BuI'd  in  'SS, 
With  CapUdn  P^  for  master, 

And  to  HsTre  bade  adieu ; 
With  others,  mnch  more  noted, 

An  homble  artist  came— 
His  easoi  and  his  palette 

HiB  means  of  bread  and  fiune. 
For  years  his  Art  had  Inred  him, 

A  patient  stadent,  where 
The  workB  of  the  old  masters 

Repaid  hiB  toil  and  care. 
Nor  dream'd  he^  when  o*er  Rubens, 

Or  Raphael  he  bent — 
Or  Titian's  brilliant  oolors 

With  Miohaers  genius  blent^ 
That  not  from  painter's  palette 

Should  spring  eternal  fiume^ 
Whioh  in  the  ooming  fhtore,  j 

Would  gild  his  humble  name. 

But,  in  that  good  ship  Sully 

This  artist  had  a  dream, 
That  storms  nor  night  oonld  baniah, 

Normid-day's  brilliant  beam 
It  haunted  him  while  sleeping— 

Pursued  him  when  awake^     ' 
And  in  upon  hiB  musings^ 

Or  eoiiTene^  eyen,  would  braak, 
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And  wh«n  the  gliUeriaiaf  fun-rity 

Reach'd  &r  aoross  the  sea, 
Bearing  its  bright  despatches 

To  bid  the  darkness  flee— 
And  when  the  lightaiog's  flashes 

Burst  fleroelj  through  the  doiid, 
IQamining  what  darkness 

Did  only  now  enshroud — 
He  solVd  the  haunting  vision 

That  held  in  spell  his  brain, 
And  o'er  and  o'er  revoly'd  it^ 

Till  the  mystio  form  was  plain. 
TTpon  his  mental  tablet, 

The  magic  word  was  writ^ 
And  cheerily  and  hourly 

He  proudly  cherish'd  it. 

'Twas  in  the  good  ship  Solly, 

Her  master  Captain  Pell«- 
Oor  artbt  solVd  the  problem 

That  since  has  work'd  so  well. 
Though  winds  may  fill  the  canras 

That  speeds  aeross  the  sea, 
And  steam  with  looomotiTes^ 

More  rapidly  may  flee^ 
Tet  Commerce  deem*d  them  tardy, 

And  Love,  with  its  desires — 
But  are  content  since  Morse,  now, 

BeaU  Htm  upon  his  wires  ! 

Then  here's  a  health  to  Franklin, 

Who  drew  the  lighting-fires, 
And  made  them  harmless^  and  to  Morse, 

Who  sends  them,  on  his  wires. 
To  distant  f>iends  with  letters 

All  glowing  with  their  flames 
And  be  forever  honored 

Their  Time  enduring  names. 
But  while  we  hail  the  triumph 

Of  the  art  that  works  so  well, 
Let^  not  forget  the  Sully, 

And  her  gallant  Captain  Pelll 
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PRBilBLS  TO  lORSE'S  PATERT; 

Object  of  the  Invention. — The  original  and  final  objeot 
of  all  telegraphing  is,  the  communication  of  intelligence  at  a 
distance,  by  signs  or  signals. 

Various  modes  of  telegraphing,  or  making  signs  or  signals 
at  a  distance,  have  for  ages  been  in  use.  The  signs  employed 
heretofore  have  had  one  quality  in  common*  They  are  evan- 
escent, shown  or  heard  a  moment,  and  leaving  no  trace  of  their 
having  existed.  The  various  modes  of  these  evanescent  signs 
have  been  by  beacon-fires  of  different  characters;  by  flags ;  by 
balls ;  by  reports  of  fire-arms ;  by  bells  heard  from  a  oBstant 
position  ;  by  movable  arms  from  posts,  &c.  I  do  not^  therefore, 
claim  to  be  the  inventor  of  telegraphs  generally. 

The  Electric  Telegraph  is  a  more  recent  kind  of  tel^raph, 

Sroj)Osed  within  the  last  century,  but  no  practical  plan  was 
evised  until  about  sixteen  years  ago.  Its  distinguishing  fea- 
ture is  the  employment  of  electricity,  to  effect  the  same  gen- 
eral result  of  communicating  intelligence  at  a  distance,  by  signs 
or  signals.  The  various  modes  of  accomplishing  this  end  by 
electricity,  have  been  the  employment  of  common  or  machine 
electricity,  as  early  as  1787,  to  show  an  evanescent  sign  by  the 
divergence  of  pith  balls. 

The  employment  of  common  or  machine  electricity  in  1794, 
to  show  an  evanescent  s^n  by  the  electric  spark. 

The  employment  of  voltaic  electricity  in  1809,  to  show  an 
evanescent  sign  by  the  evolution  of  gas  bubbles^  decomposed 
from  a  solution  in  a  vessel  of  transparent  gas. 

The  employment  of  Voltaic  electricity,  in  the  production  of 
temporary  magnetism  in  1820,  to  show  an  evanescent  sign,  by 
deflecting  a  magnet,  or  compass  needle.  The  result  contem- 
plated from  all  these  Electric  Telegraphs,  was  the  production  of 
evanescent  signs  or  signals  only. 

I  do  not,  therefore,  claim  to  have  first  applied  electricity  to 
telegraphing,  for  the  purpose  of  showing  evanescent  signs  or 
signals. 

The  original  and  final  object  of  my  telegraph  is,  to  imprint 
characters  at  any  distance,  as  signals  for  intelligence^  its  object 
is  to  mark  or  impress  them  in  a  permanent  manner. 

To  attain  this  end,  I  iiave  applied  electricity  in  two  dis- 
tinct ways. 

First.  I  have  applied  by  a  novel  process,  the  motive  power 
of  electro-magnetism,  or  magnetism  produced  by  electridty 
to  operate  machinery,  for  printing  signals  at  any  oistance. 

Second.  I  have  applied  the  chemical  effects  of  electricity 
t  o  print  signals  at  any  distance. 
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(A)  tnnilsted  wood  piece,  (B)  Btui  elimpi,  (Z)  Zinc  pJiUa,  (P)  Platiniud 


Irt.  TIL-IIPBOVBD  GILTARIC  BITTEKT- 
The  Batterj  represented  above,  patented  to  Obarlee  T.  Chea- 
ter, May  16, 1855,  was  first  called  into  public  notice  in  the 
pages  of  this  Magazine,  in  April,  1854.  It  bad  then  been  in 
use  a  few  months  on  two  telegraph  lines  leading  from  New- 
York.  It  is  designed  especially  for  a  Main  Battery,  and  its 
very  general  adoption  has  confirmed  the  truth  of  the  principles 
upon  which  it  ia  constructed,  while  it  has  allowed  of  extensive 
study  of  its  operations  under  every  variety  of  test,  A  com- 
parison waa  made  in  the  article  referred  to,  of  the  operations 
of  different  batteries.  The  moat  important  practical  de- 
duction from  which  was,  that  all  diaphragm  or  porous  cell 
batteries  owe  their  loss  of  power  more  to  the  mutual  action  of 
the  metals  and  fluids,  than  to  the  decompoailion  resulting  from 
use  in  producing  the  electric  current.  It  was  at  that  time 
proposed,  that  if  a  reasonably  intense  battery  using  no  porous 
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cap  and  only  one  acid,  whicli  whM  dilated  should  not  corrode 
pure  amalganMiled  zino— ezomt  v«rhen  the  battery  might  be 
called  into  action  for  the  supply  of  electrical  power — that  the 
following  results  would  be  ooseryed,  when  a  battery  of  this 
kind  was  used  to  supply  the  current  of  an  insulated  telegraph 
line. 

1st.  That  v^  little  zinc  would  be  consumed;  2nd,  that 
a  small  supply  of  acid  would  suffice:  Sd,  that  the  battery 
would  contmue  in  action  for  a  long  time  without  renewal ; 
4th,  that  if  renewed  as  it  was  required,  and  the  zincs  protected 
by  proper  amalgamation,  its  power  would  remain  very  uniform. 
Theae  ideas  have  been  sustained  by  the  practical  operation  of 
several  thousand  cups,  during  the  last  two  years,  ist,  inordi- 
nary use,  new  zincs  have  b^n  furnished,  averaging  once  in 
sixteen  months ;  2nd.  add  supplied,  liberally  amounts  to  three 
pounds  a  year  to  eann  cup,  at  a  cost  of  eight  cents.  These  are 
the  results  with  ordinary  care.  Some  zincs  are  now  entering 
their  third  year  of  usefulness,  a  degree  of  longevity  hitherto  un* 
attained  in  other  batteries.  Their  weight  is  about  one  third 
that  of  the  zincs  formerly  employed,  and  which  have  been 
used  up  in  three  or  four  months.  The  advantages  belonging 
to  a  battery  dispensing  with  poisonous  fumes  have,  also,  in 
practice,  been  fully  realized.  These  batteries  are  generally 
placed  in  the  operating  rooms,  no  inconvenience  arising  from 
their  use,  and  any  change  in  power,  or  direction  of  currents^ 
are  easily  effectedf,  and  any  trouble  can  be  detected  by  the  at- 
tentive manager,  thus  bringing  the  important  generator  of 
the  very  life's  blood  of  this  line,  under  an  intelligent  supervi- 
sion. 

We  add  a  few  words  in  relation  to  the  principle  of  its  adap- 
tation to  the  purposes  of  a  main  battery,  with  a  view  to  show 
where  it  is  most  usefbl,  and  how  it  is  best  kept  in  good  work- 
ing condition.  It  furnishes  for  a  great  length  of  time  a  cur- 
rent of  very  small  quantity,  but  of  any  required  intensitjf^  and 
that  is  precisely  the  current  required  on  a  well  insulated 
line  of  telegraph. 

In  this  battery,  we  have  the  means  of  ascertaining  the 
amount  of  power  going  from  it,  and  the  amount  of  material 
consaming.  Olosefy  watching  the  negative  plates,  small  bub- 
bles of  gas  will  be  noticed  occasionally  detaching  themselves. 
On  a  fine  winter  day  and  a  well  insulated  line,  the  escape  of 
gas  is  so  trifling  as  to  be  almost  imperceptible ;  but,  form  a 
^und  connection  at  one  half  the  length  of  the  line,  and  an 
immediate  increase  will  take  place  in  the  escape.  Should  a 
ground  connection  be  made  ten  miles  from  the  battery,  its  dis- 
oiurge  of  gas  would  be  very  greatly  increased,  and  a  very 


IMPBOTXD  eALTAKIO  BATTBBT.  S9S 

short  circuit  would  produce  a  violent  ebullition.  If  a  short 
circuit  should  be  kept  up  for  some  time,  decomposition  would 
ffo  on  so  rapidly,  that  zinc  and  acid  would  be  destroyed  £uter 
uian  under  the  same  circumstances  in  porous  cell  batteries,  for 
the  ceD  seems  to  act  almost  as  a  mechaiucal  barrier  to  yery 
rapid  decomposition,  and  the  chemical  changes  are  more  com- 

J  lex  in  batteries  using  two  fluids — ^practically  if  the  nitric  acid 
attery,  the  sulphate  of  copper  battery,  ana  the  Chester  bat- 
tery, were  all  set  up  in  equal  force,  and  a  short  connection 
with  good  conductors  arranged  for  each,  the  last  named  would 
dispose  of  its  zinc  and  acid  earliest,  and  would  give  out  first, 
— ^hence  this  battery  is  not  well  adapted  for  a  local  circuits 
except  in  very  judicious  hands,  where  a  full  supply  of  material 
is  famished  in  proportion  to  the  rapid  waste. 

Nor  is  it  so  well  adapted  to  working  a  number  of  wires,  for 
here  in  addition  to  the  multiplied  ciuls  on  its  resources,  the 
effects  of  cross  fire  among  the  wires  is,  also,  to  be  added. 
These  considerations  point  to  the  necessity  of  taking  proper 
care  of  this  battery,  by  simply  keeping  up  a  supply  of  new 
material  in  proportion  to  the  waste,  which  indicates  itself  at 
all  times.  Should  accident  or  very  bad  insulation  produce  an 
unusually  rapid  decomposition,  then  compensation  should  be 
made  without  delay,  and  the  zinc  surfaces  examined.  If  ne- 
glected too  long,  like  all  other  batteries,  it  proceeds  to  the 
work  of  self-destruction,  but  very  slowly.  First,  the  solution 
becomes  changed  firom  the  quick,  fierce  acid,  to  the  sluggish, 
dead  sulphate.  The  unprotected  zincs  corrode,  evaporation 
leaves  white  crystals  of  i^t  upon  the  plates,  and  the  incrusta- 
tion running  up  through  itself  by  capillary  attraction,  firesh 
supplies  of  thick  solution  continue  its  encroachments  till 
even  the  brass  connections  are  attacked.  The  lifeless  sulphate 
in  some  cell,  weaker  than  the  rest^  becomes  at  length  decom- 

Sosed,  and  a  deposit  accumulates  upon  the  negative  plate, 
'hus,  firom  neglect,  the  work  of  destruction  commences  firom 
internal  dissension.  It  would  seem  useless  to  caution 
against  such  negligence,  but  some  curious  instances  have  fallen 
under  the  writer's  observation,  where  batteries  setup  properly. 
have  been  allowed  to  work  five  months  without  any  renewal  I 
Some  inefficient  operators  have  entertained  the  idea,  that  they 
would  never  require  any  further  care,  but  in  some  mysterious 
manner  supply  themselves  with  acid  in  the  same  way  that  they 
did  with  quicksilver.  It  is  desirable  to  use  the  best  acid 
in  charging.  The  difference  of  cost  between  the  best  and 
worst  acids  bein^  about  two  cents  per  cup  in  a  year.  It  has 
been  very  gratifying  to  witness  tne  success  of  this  battery, 
where  it  has  been  exclusively  adopted  and  oaied  for  in  a  8y»- 
tematio  way. 
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Art.  Tin.— L  OCll   BlTTIir. 

The  enn^ving  repreeenU  one  of  the  moat  popular  amnge- 
ments  for  Local  Battery  now  in  use.  It  U  known  as  "  Ches- 
ter's Local,"  and  derives  its  peculiar  conatruction  from  a  great 
number  of  experiments,  to  secure  the  least  objectionable  fom 
for  a  neocssary  appendage  to  the  local  circuit,  and  Horae  Be- 
gister.  It  is,  m  principle,  Daniells'  Battery ;  yet,  Daniells'  Bat- 
tery in  ita  highest  power  and  beet  arrangement,  would  make 
a  poor  Telegraph  Local  Battery,  the  objeotions  to  it  bein^ 
Fust,  that  the  smos  could  not  be  kept  amalgamated  without 
pulling  the  battery  to  pieces  three  or  four  times  a  day  :  Seo- 
ondly,  that  the  depoBition  of  copper  is  rery  unequal,  the  so- 
lution of  sulphate  of  copper  becoming  dense  at  the  bottom, 
and  thin  at  the  top  of  the  glass. 

Experience  has  taught,  that  for  the  peculiar  demand  of  a 
Local  Telegraph  circuit,  if  the  plates  are  quite  large,  a  fall 
supply  of  sulphate  of  copper  kept  up,  and  its  solution  umform 
in  density,  the  zincs  will,  in  some  way,  take  care  of  themselres 
with  no  other  excitant  than  warm  water,  and  that  the  Battoy 
will  give  out  a  steady  and  a  fuU  qnantiiy  oorrenL  It  is  pie- 
Bujned  that  just  enough  sulphuric  acid  oosestbroogh.  the  poroa 
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cup  to  act  as  a  gentle  excitant  to  the  zinc.  But  from  whatever 
source  it  obtains  its  energy,  the  battery  is  sure  to  work  lontf 
and  well  if  these  conditions  are  observed.  The  quantity  of 
metal  surface  is  secured  in  conwStruction  by  the  form  of  the  coih 
per  and  zinc  plates — long  hollow  cylinders.  Attached  to  the 
copper  cell,  is  a  chamber  of  the  same  metal,  the  floor  of  whidi 
is  pierced  with  holes,  and  its  cover  is  so  contrived  that  it 
opens  when  a  supply  of  sulphate  of  copper  is  poured  in  ;  thus 

Preventing  its  falling  into  the  porous  cell,  and  attacking  the  zinc, 
'he  holes  serve  for  access  to  the  solution,  which  dissolves  the 
fresh  salt,  and  this  being  kept  in  the  upper  part  of  the  glass, 
with  a  tendency  to  sink  below,  a  uniformity  of  strength  is  se- 
cured. But  as  this  battery  in  its  operation  deposits  a  large 
amount  of  copper  upon  the  porous  cup  and  copper  cell,  it  is  de- 
sirable to  separate  them  occasionally,  lest  they  may  grow  togeth- 
er and  prevent  circulation  of  the  sulphate  solution.  The 
shape  of  the  cell  in  relation  to  the  glass,  is  made  so  that  it  can 
be  spread  out,  and- altered  as  the  growth  upon  it  increases^  and 
yet  oe  easily  removed  from  the  glasa  Finally,  the  glass  is 
made  very  large,  and  of  great  strength.  These  batteries  sup- 
ply a  powerful  local  current  of  great  quantity,  continuing  ror 
about  two  weeks.  The  renewal  consists  in  a  supply  of  crys- 
tals of  sulphate  copper  to  the  copper  box,  fresh  clean  water 
to  the  porous  cell,  and  scraping  on  the  thick  black  oxide  that 
adheres  to  the  zinc.  When  thezmc  is  entirely  consumed,  a  fresh 
one  is  supplied  with  great  ease,  from  the  fact  of  requiring  no 
binding  screw  attachment,  the  casting  being  so  shaped  as  to  fit 
easily  into  the  brass  clamp  termination  of  the  copper  arm. 
The  expense  of  this  battery  is  about  the  same,  or  a  little  less, 
than  otner  forms  of  Local  Battery.  The  advantages  secured, 
being,  dispensing  with  poisonous  fames,  and  the  necessity  of 
daily  attention. 


Art.  IX.— IMP  ROT  ED  INSULATOR. 

The  following  engraving  represents  a  section  of  the  modern 
Shield  Insulator,  now  very  much  used  upon  telegraph  lineSjj 
and  manufactured  by  Charles  T.  and  J.  N.  Chester,  of  New- 
York.  It  consists  of  the  oak  bracket  (B),  spiked  to  the 
pole  (P),  Over  the  rounded  upper  part  of  this  bracket  fits 
tne  glass  (G),  and  this  glass  is  protected  by  the  tight  fitting 
painted  wooden  shield  (S). 

The  advantages  of  this  insulator  are  that  wood,  a  partial 
insulator,  is  substituted  for  iron,  a  conductor,  as  a  bracket. 
The  full  benefit  of  the  non-conducting  properties  of  glass  is 
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Ncored ;  bat  the  glass  sar&oe,  veil  known  to  ooUeot  moiatora, 
ia  replaced  b;  the  painted  wooden  covering  which,  at  thesune 
time,  serves  to  protect  the  glass  from  external  Tiolvice-  This 
Insolator  is  believed,  by  our  first  telegraph  oonstraoton,  to  be 
the  veiy  beet  in  use. 


IrtX^TILtSliri   liRSIl. 

Oir  many  oooasions  we  have  been  requested  to  give  Uie  d»- 
taib  of  manipulation  practiced  iu  the  Horse  system.  Having 
oar  attention  especially  called  to  the  subject,  we  insert  the  fm- 
lowing  extracts  from  a  circular  of  the  former  President  of  the 
St  Louis  and  New-Orleans  Line.  Nashville  and  St.  Louis 
were  terminating  points.  The  signals  are  explained  under 
that  head,  and  on  referenoe  to  them  the  examples  will  be  on- 
derstood.  It  will  be  observed  that  the  place  addreased  is  first 
mentioned,  to  enable  the  instrument  at  the  destination  to  bo 
fairly  in  motion,  so  that  the  place  from  be  not  lost  ere  the  re- 
gister can  indite  the  first  writing. 

The  oheolc  abbreviations  indicate  the  mode  of  passing  mee- 
sages  from  one  liae  to  another,  the  aooounta  of  eacn  being  sep- 
arate and  distinct 

"  In  order  to  have  system  in  all  matters  conceming  this  Hne, 
I  have  deemed  it  neoeaaary  to  adopt  bulbs,  regulating  the 
ntaoner  of  transmission  and  leoeption  of  meoBages  between 


nLXaRAFB  IIANUAL.  697 

Offices,  that  there  may  be  no  oonfturion  in  the  discharge  of 
business. 

In  the  promulgation  of  the  codes  pertaining  to  the  working 
of  this  line,  it  is  anticipated  that  those  in  the  service  will  more 
eyery  nerve  to  effect  their  fiilfilment ;  and  with  zed  and  fidel- 
ity commensorate  with  any  ezigencyi  promote  the  weal  of  the 
Company. 

With  the  united  aid  of  all,  the  strength  of  union  will  be 
realized,  and  glorious  success  will  crown  our  efforts.  With- 
out the  co-operation  of  the  officers  in  command,  hope  for  suc- 
cess will  be  idle. 

The  following  remarks  are  given  to  illustrate  the  mode  of 
business  of  the  peculiar  kind  indicated,  viz : 

St.  Louis  wants  NdshviUe.  The  former  re-adjusts  his  Mag- 
net carefully,  and  finding  no  one  writing,  ho  calls  Nashville 
thus, — N  N  N  N  N  A — observe  the  space.  Call  four  or 
five  times,  then  sign  the  signal  of  the  office.  Immediately 
after  the  sig.  of  office,  adjust  magnet  If  no  answer,  call  again, 
and  repeat  the  call  four  or  five  times,  pausing  a  reasonable 
time  iHdtween  calls  for  an  answer.  If  St  Louis  fidls  to  get 
Nashville,  after  a  space  of  a  few  minutes,  the  call  should  l)e 
resumed. 

When  Nashville  hears  his  office  called,  he  must  wait  for  the 
signature  A — ^then  promptly  answer  thus :  1 1  N  St.  Louis 
will  then  commence  and  send  his  message,  as  illustrated  by 
Example  No.  1.  If  there  is  more  than  one  message,  then  as 
Ex.  No.  2. 

The  Sd  and  4th  examples  illustrate  their  peculiar  object. 

If  Nashville  receives  the  message,  he  answers  thus :    A  0 
K  N    If  Nashville  does  not,  he  answers  thus :    A  B  B  N 
St  Louis  will  then  repeat  the  message,  until  N  gives  the  sig- 
nals AOEN 

After  St  Louis  sends,  and  adds  as  example  No.  2,  Nashville 
will  then  say,  A  0  E  G  A  N  St.  Louis  will  then  resume 
sending,  and,  if  the  line  works  well,  might  send  some  half 
dozen  or  more,  without  Nashville  answering  A  0  K  6  A  N 
to  each  message.  Too  much  care  cannot  be  taken  in  following 
these  rules,  to  preserve  uniformity  and  correctness  in  the  dis- 
charge of  business.  The  office  signals  of  other  lines  must  not 
be  used,  but  the  name  in  full,  thus :  G  is  signal  for  Louisville. 
G  must  not  be  used,  but  Louisville  must  be  given  in  fulL 
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IlilPLEI. 

EXAMPLK  NO.  L 

N  fm  A  July  4  for  Prof  Samuel  F.  B.  Morse  NasfayiDe  As 
the  inventor  of  the  Electric  Telegraph  you  stand  pre-em- 
inent Sig      Arago  lOWpdSOSSS    A 

KXAMPLE  KO.  n. 

N  fin  A  July  4  for  Andrew  Jackson  New-Orleans  Frank- 
lin established  beyond  doubt  the  identity  of  lightning  and  eleo- 
trioity  Sig  Lardner  10  W  pd  160  py  110  Ahr  A 

EXAMPLE  KO.  lU. 

N  f m  A  July  4  for  Morse  New-Orleans    Canst  thou  send 
lightning  that  they  may  go  and  say  unto  thee  here  lise  are 
Sig        Job        15  W  pd  240  py  165  Ahr  A 

EXAMPLE  NO.  IV. 

A  fin  New-Orleans  July  4  for  Job  A  Call  at  ant 

of  the  ofGices  of  the  American  Electro-Magnetic  Telegrapn 
Sig  Morse    12  W  col  200  SSS  N 


^^N»^^^»^»^^i^^»^»^rfM^^i^^»W^^»^M»^>^ 


NUISIAIS. 

1.  Wait  a  moment. 

2.  Get  answer  immediately  for 

8.  Repeat  this  name  back. 

4.  Wnat  time  is  it? 

5.  Have  you  any  thing  for  me  ? 

9.  Deliver  immediately. 
10.  Keep  your  circuit  closed. 
12.  Write  the  figures  into  words. 

18.  Do  you  understand  my  last  communication  ? 

17.  Can\  find 

18.  What  is  the  matter? 

21.  Ans  paid  here  if  not  paid  there. 

28.  Beport  is  ready.    A  message  for  all    Be  ready. 

25.  Write  dots. 

26.  Write  the  alphabet 

28.  Do  you  get  my  writing  and  where  shall  I  go  ahead  ? 

81.  Don't  understand. 

83.  Ans  paid  here. 

85.  How  many  cups  on  ? 

41.  Is  on  short  circuit. 

44*  Answer  immediately  by  telegraph. 
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64.  What  is  tbe  weather? 

73.  Befit  respects. 

74.  Put  this  in  mail  for- 


76.  This  measage  will  be  called  for, 

77.  Are  you  ready  to  receive  my  message? 
92.  Was  message  received  and  delivered  ? 

184.  Who  is  writing? 


^^»^>^^fc^>^>^>^>^N»%^^^rfW»^>^^^»^»^'^>^>^^^»»^^^»W^W 
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II  I  am  ready.  Py     Pay. 

O  K  All  correct.  W    Words. 

G  A  Go  ahead.  S  F  D    Stop  for  dinner. 

S  S  S  No  more-Finish  Signal.  S  F  T    Stop  for  tea. 

R  R  Repeat.  S  F  P    Stop  for  paper. 

G  M  Good  Morning.  D  H    Dead  Head— free. 

Ahr  Another.  R  D  H   Refunding  Dead  Head. 

GN  Good  Night.  Nashville,  N. 

Col  Collect.  St.  Louis.  A. 

Pd  Paid. 


ArtXl— HISTORY   OF    HORSE'S   TELEGRAPE' 

The  following  laconic  statement  of  the  history  of  the  inven- 
tion, is  from  the  pen  of  Prof.  Morse,  and  was  prepared  for  the 
benefit  of  the  United  States  Court,  and  was  nled  as  an  affidar 
vit.  Every  word  of  the  statement  has  been  substantiated  by 
incontrovertible  testimony,  which  can  be  seen  on  file  at  Wash- 
ington, in  the  office  of  the  Clerk  of  the  Supreme  Court  of  the 
United  States. 

The  headings  to  the  respective  j)ara^raphs  are  by  the  editor, 
and  are  not  in  the  original,  which  is  filed  as  aforesaid. 

The  specimen  of  writing  and  its  descriptions  is  also  added 
by  the  editor.     It  is  taken  from  a  New- York  paper  of  1837. 

The  statement  and  deposition  of  Capt.  Pell,  are  also  added 
by  the  editor. 

We  publish  the  statement  in  answer  to  many  inauiries 
made  to  us  in  Europe,  relative  to  the  early  invention  of  Morse's 
Telegraph. 

Education. — I  was  a  student  in  Yale  College,  in  the  years 
1807,  '8,  '9,  and  '10,  and  in  the  course  of  the  regular  studies 
of  that  Institution,  I  was  an  attendant  on  the  lectures  of  Pro- 
fessors Jeremiah  Day  and  Benjamin  Silliman.  Professor  Day 
delivered  lectures  upon  Natural  Philosophy,  and  treated  of  the 
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subject  of  Electricity,  but  not  Galyanism.  Pioleaaor  Silliman 
lectured  upon  Chemistry,  and  incidentallj  upon  Galyanism. 

The  title  of  our  text- book  with  Professor  Day  was,  ^  Insti- 
tutes of  Natural  Philosophy,  Theoretical  and  practical.  By 
WiUiam  Endfield,  LL  D.^' 

The  annexed  is  a  copy  of  the  Proposition  XXL,  Book  Y., 
of  said  text-book,  and  of  the  examples  therein  contained,  for 
illustration.  The  illustrations  contained  in  this  Proposition 
were  shown  to  us  by  Professor  Day,  and  we  were  made  fiuni- 
liar  with  them. 

Proposition  XXLj  Book  V. — *^  If  the  circuit  be  interrupted 
the  fluid  will  become  yisible,  and  when  it  passes  it  will  leaye 
an  impression  upon  any  intermediate  boiiy. 

Hzp.  1. — ^Let  the  fluid  pass  through  a  chain,  or  through 
any  metallic  bodies  placed  at  a  small  distance  £rom  each  other, 
the  fluid  in  a  dark  room  will  be  yisible  between  the  links  of 
the  diain,  or  between  the  metallic  bodies. 

"  2. — If  the  circuit  be  interrupted  by  seyeral  folds  of  paper, 
a  perforation  wiU  be  made  through  it,  and  each  of  the  leayes 
wul  be  protruded  by  the  stroke  mm  the  middle  towards  the 
outside  leaves. 

<'  8. — Let  a  card  be  placed  under  the  wires  which  form  the 
circuit,  when  the  circuit  is  interrupted  for  the  space  of  an  inch, 
the  card  will  be  discolored.  If  one  of  the  wires  be  plaoed  un- 
der the  card  and  the  other  aboye  it,  the  direction  of  the  fluid 
may  be  seen. 

'^4. — Spirits  of  wine  or  gunpowder,  being  made  part  of  the 
circuit,  may  be  fired. 
**  5. — Inflammable  air  maybe  flred  by  an  electric  gun.^ 
Professor  Silliman  performed  the  usual  class  experiments  and 
illustrations  of  the  time;  several  of  the  salts  were  decomposed 
by  Professor  Silliman  by  means  of  galvanic  electridty,  separa- 
ting  them  into  their  elementary  parts :  separating  the  acids 
from  their  bases,  and  precipitating  the  metals  from  their  com- 
binations ;  for  example,  acetate  of  lead,  separating  the  acetic 
acid  ftom  the  lead. 

I  attended  the  course  of  lectures  delivered  by  Professor 
Dana,  in  the  years  1826  and  1827.  He  gave  a  verjr  full  expo- 
sition of  the  science  of  electro-magnetism,  so  fkr  as  its  progress 
was  then  adyanced.  He  explained  it  by  many  experiments 
and  illustrations.  I  was  on  terms  of  great  intimacy  with  Ph>* 
fessor  Dana.  As  he  was  a  colleague  lecturer  with  me,  in  those 
days,  at  the  New- York  Athenssum,  I  had  frequent  opportumties 
of  conversing  with  him  on  the  subject  of  his  lectures,  which  I 
attended.  Se  visited  me  frequently  at  my  studio,  and  the  fa- 
yorite  topic  of  eonvezBation  between  us  was  deotro-magoetiBffl, 
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$L  0Q{6do6  ia  which  he  ms  vn  enthtuiiast.  The  deoiro^magnel 
whioh  he  exhibited  at  those  lectures,  and  the  first  electro- mag- 
net I  ever  saw,  was  in  my  possession,  being  a  gift  from  Pto- 
Ibssor  Torrey,  the  suiooassor  of  Professor  Dana,  who  purchased 
it|  with  other  apparaitus,  upon  Professor  Dana's  decease.  It 
was  required  in  evidenoe  in  a  suit  in  Kentucky,  some  three  or 
Icmr  ^ears  since^  and  is  annexed  to  depositions  on  file  in  the 
Oirouit  Court  of  the  United  States  tor  the  Kentucky  District^ 
at  Frankfort^  Kentucky. 

Painter  by  Profismn. — ^I  was  a  historical  painter.  I  visited 
Burope  in  the  latter  part  of  1829,  for  the  purpose  of  studying 
nly  profession  in  England,  IVance,  Italy  and  Switzerland. 

BAvfm  to  America^  1882. — I  returned  in  October,  1832,  in 
the  packet  ship  Sully,  Captain  William  W.  Pell.  I  do  not 
remember  all  tne  passengers,  but  I  can  name  the  Honorable 
William  0.  Rives  and  family,  Mrs.  Temple,  Mr.  Palmer  and 
tottily,  J.  F.  Fisher,  Esq.,  Doctor  Hazlett,  Lewis  Bogers,  Esq., 
Mr.  W.  Post,  Dr.  Charles T.  Jackson,  and  William  Constable, 
Esq. 

The  Tdegraph  Invented. — Shortly  after  the  commencement 
of  my  return  voyage  from  Europe,  in  the  autumn  of  '82,  be- 
fore referred  to,  the  then  recent  experiments  and  discoveries  in 
relation  to  electro-magnetism,  and  the  affinity  of  electricity  to 
magnetism  or  their  probable  identity,  became  the  subject  of 
conversation. 

The  special  subject  of  conversation  was  the  obtaining  the 
electric  spark  firom  the  magnet  In  the  course  of  the  discussion, 
it  occurred  to  me  that  by  means  of  electricity,  signs  represent- 
ing figures,  letters  or  words,  might  be  hgibty  written  dovm  at 
any  distance. 

At  this  time  the  idea  of  telegraphing  in  any  way  by  electricity, 
was  new  to  nve,  and  so  &t  as  I  oould  judge,  to  every  one  on 
board  the  ship.  So  far  as  my  knowledge  then  extended,  I  was 
ignorant  that  any  one  had  previously  entertained  eren  the  idea 
of  an  electric  telegraph.  Subsequent  investijgation  has,  how- 
ever, shown  me,  that  the  first  idea  of  telegraphing  by  eleetricity 
does  not  belong  to  me,  and  I  therefore  cusclain^  it :  but  in  the 
modes  proposed  by  me,  I  do  claim  to  have  inventea  an  entirely 
novel  and  useful  mode  and  art  of  telegraphing. 

AH  previously  known  modes  of  telegraphing  were  bjr  evan- 
escent signs.  Had  my  invention  rested  merely  in  the  idea,  it 
would  have  been  comparatively  valueless ;  but  at  the  same  time 
I  oonoeived  a  pcactical  mode  of  carrying  into  effiict  my  origi- 
nal idea.  I  claim  then  to  haw  invented  a  new  art.  The  art 
^ignpriniing  Aauraders  at  a  diOanie  for  tdegrapMng purposes^ 

6 


iOi  BHAITNSB^S  nUOftASH  OOlCPAllXaEr. 

ftzid  the  mode  and  means  of  performing  the  same  are  set  fofdi 
in  my  several  letters  patent     And  I  also  claim  the  nee  of 
sounds  for  telegraphing  as  are  set  forth  in  my  letters-patent 
The  idea  thus  conceived  of  an  dectiic  telegraph  to<^  full 

r>88es8ion  of  my  mind,  and  during  the  residue  of  the  voyage, 
occupied  myself,  in  a  great  measure,  by  devinng  means  of 
f'lving  it  practical  effect  Before  I  landed  m  the  United  States, 
had  oonceived  and  drawn  out  in  my  sketch-book  the  form 
of  an  instrument  for  an  electro-magnetic  telegraph,  and  had 
arrauj^  and  noted  down  a  system  of  signs,  composed  of  a 
combination  of  dots  and  spaces,  which  were  to  represent  figuies 
or  numerals,  and  these  were  to  indicate  words,  to  which  they 
were  to  be  prefixed  in  a  telegraphic  dictionary,  where  each 
Word  was  to  have  its  own  number.  I  had  also  conceived  and 
drawn  out  a  mode  of  applying  the  electric  or  galvanic  current, 
so  as  to  make  these  signs  oy  its  chemical  effects  in  the  deoom- 

{position  of  salts ;  and  so  also,  to  make  sounds  for  telegraphing, 
mmediately  after  my  landing  in  the  United  States,  I  commu- 
nicated my  invention  to  a  number  of  my  friends,  and  employed 
myself  in  preparations  to  prove  its  practicability  and  value  by 
actual  experiments. 

To  that  end,  before  the  commencement  of  the  year  18S8| 
being  at  the  house  of  my  brother,  in  New-York,  I  made  a 
mould,  and  cast  a  set  of  type  representing  dots  and  spaces  in- 
tended  to  be  used  for  the  purpose  of  closing  and  breaking  tb& 
circuit  in  my  contemplated  experiments. 

Want  of  Means, — But  for  the  want  of  pecuniary  means^  I 
found  myself  unable  to  purchase  materials  for  an  inatrument 
and  the  gaWanic  battery  and  wire,  and  was  compelled,  for  the 
means  of  subsistence,  to  betake  myself  to  my  pencil. 

Painting  for  a  Lir?elihood.^^FTom  the  year  1832  to  the  latter 
part  of  1886,  my  profession  led  me  from  place  to  place,  aflbrd- 
ing  me  little  or  no  time  to  experiment  upon  my  conception  of  an 
electro-magnetic  telegraph,  although  I  never  lost  faith  in  its 
practicability  nor  abandoned  the  intention  of  testing  it  as  soon 
as  I  could  command  the  means. 

Professor  of  AT.  Y.  University. — In  the  year  1835, 1  was  ap- 
pointed a  Professor  in  the  iJew-York  City  University,  and 
about  the  month  of  November  of  that  year,  I  occupied  rooms 
in  the  University  buildings. 

He  Makes  a  Model  Telegraph. — There  I  immediately  com- 
menced, with  very  limited  means,  to  experiment  upon  my  in* 
vention.  My  first  instrument  was  made  up  of  an  old  picture 
or  canvas  frame  fastened  to  a  taUe ;  the  wheels  of  an  old 
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wooden  clock  moved  by  a  weight  to  carry  ihd  paper  forward ; 
three  wooden  druma^  upon  one  of  which  the  paper  was  wound 
and  passed  over  the  other  two ;  a  wooden  pendulum  suspended 
to  the  top  piece  of  the  picture  or  stretching  frame,  and  vibirat- 
ing  across  the  paper  as  it  passes  over  the  centre  wooden  drum  ; 
a  pencil  at  the  lower  end  of  the  pendulum,  in  contact  with  the 
paper ;  an  electro-magnet  fastened  to  a  shelf  across  the  picture 
or  stretching  frame,  opposite  to  an  armature  made  fast  to  the 

{)endulum ;  a  type  rule  and  type  for  breaking  the  circuit,  rest- 
ng  on  an  endless  band,  composed  of  carpet  binding,  which 
passed  over  two  wooden  rollers,  moved  by  a  wooden  crank, 
and  carried  forward  by  points  projecting  firom  the  bottom  of 
the  rule  downwards,  into  the  carpet-binding ;  a  lever  with  a 
small  weight  on  the  upper  side,  and  a  tooth  projecting^  down- 
ward at  one  end,  operated  on  by  the  type,  and  a  metaJlio  fork 
also  projecting  downward  over  two  mercury  cups,  and  a  short 
circuit  of  wire,  embracing  the  helices  of  the  electro-magnet 
connected  with  the  positive  and  negative  poles  of  the  battery, 
and  terminating  in  the  mercury  cups.  When  the  instrument 
was  at  rest,  the  circuit  was  broken  at  the  mercurv  cups ;  ^s 
soon  as  the  first  tvpe  in  the  type-rule  (put  in  motion  by  turning 
the  wooden  crank)  came  in  contact  with  the  tooth  on  the  lever ^ 
it  raised  that  end  of  the  lever  and  depressed  the  other,  bringing 
the  prongs  of  the  fork  down  into  the  mercury,  thus  closing  the 
circuit — the  current  passing  through  the  helices,  of  the  electro- 
magnet, caused  the  pendulum  to  move  and  the  pencil  to  make 
an  oblique  mark  mpon  the  paper,  which,  in  the  mean  time,  had 
been  put  in  motion  over  the  wooden  drum.  The  tooth  in  the 
-  lever  falling  into  the  two  first  cogs  of  the  types,  the  circuit  was 
•broken  when  the  pendulum  returned  to  its  former  position,  the 
•  pencil  making  another  mark  as  it  returned  across  the  paper. 
Thus,  as  the  lever  was  alternately  raised  and  depressed  by  the 
•points- of  the  type,  the  pencil  passed  to  and  fro  across  the  slip 
of  paper  pasaing  under  it,  making  a  mark  resembling  a  suc- 
cession of  Vs.  The  spaces  between  the  types  caused  the 
•pencil  to  mark  horiesontal  lines,  long  or  short,  in  proportion  to 
the  length  of  the  spaces. 

;• 

Specimen, (tf  !tdegtapkic  Writing  made  hy  means  of  electricity  at  the 

distance  of  one- third  of  a  mile. 
Successful        experiment         with  telegraph. 
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-  >nard  D,  Ghde,  who  was  a  colleagne  professor  in 

"*  *"     Vdegraph,-^!  also  experimented  with  the  chemi- 

the  eleotrio  current  in  1886,  and  succeeded  in 

^ '  telegraphic  signs  upon  paper  dipped  in  turmeric 

^'on  of  the  sulphate  oi  soda,  (as  well  as  other  salts), 

I .       the  current  through  it.    I  was  soon  satisfied,  how- 

.     •*     he  electro- magnetic  power  was  more  available  for 

•  "   '  5  purposes  and  possessed  many  advantages  over  any 

Itumed  my  thoughts  in  that  direction. 

'  *\  ^'*  ing  Oireuits, — Early  in  1886,  I  procured  40  feet  of 
.  u  ,.   '  putting  it  in  the  circuit,  I  found  that  my  battery  of 
'•  «.  ^^  vas  not  sufficient  to  work  mv  instrument.    This  re 
,  >  ^"'"""ested  to  me  the  probability  that  the  magnetism  to  be 
**  •«  w  '^^  from  the  eleotrio  current  would  diminish  in  propor- 
^^     ^    ae  circuit  was  lengthened,  so  as  to  be  insufficient  for 
^ .  7^ '  ctioal  purposes  at  great  distances ;  and  to  remove  that 
'''•e  obatacla  to  my  success,  I  conceived  the  idea  of  com- 
,     '"    two  or  more  circuits  together  in  the  manner  described 
'^  ^  "drst  patent^  each  with  an  independent  battery,  making 
^  ''  ''1''^'  the  magnetism  of  the  current  on  the  first  to  close  and 
^  * '  ^- ^  the  second ;  the  second,  the  third,  and  so  on.    This  con- 
^'*  i.';..ce  is  fully  set  forth  in  my  patents. 
"^^''..  chief  concern,  therefore,  in  my  subsequent  patents,  was 
*  '-^'/f  ;c^ertain  to  what  distance  from  the  batterjr  sufficient  mag- 
-  ^ia  ,xn  could  be  obtained  to  vibrate  a  piece  of  metal,  knowing 
'  *  *^iw^  I  could  obtain  the  least  motion  at  the  distance  of  eight 
*   -  ^^:;.jn  miles,  the  ultimate  object  was  within  my  grasp.    A 
"  -  ::^  jf.tical  mode  of  communicating  the  impulse  of  one  circuit  to 
-  "*  ^^vnr^her,  such  as  that  described  in  my  patent  of  1840,  was  ma- 
Mi  as  early  as  the  spring  of  1837.  and  exhibited  then  to 
.r^/fesaor  Gdie,  my  confidential  friend. 

'      ^'i^i^rcumstances  ofM&rse^  1837. — Up  to  the  autumn  of  1837, 
''  -"^iLiy  telegraphic  apparatus  existed  in  so  rude  a  form,  that  I  felt 

/'-aofiTeluctance  to  have  it  seen. 

'  -izcat  Mj  means  were  very  limited — so  limited  as  to  preclude  the 

'  -^  y4)6sibility  of  constructing  an  apparatus  of  such  mechanical 

"-'  ^^rnish  as  to  warrant  my  success  in  venturing  upon  its  public 

-TSira:i?,xhibition.    I  had  no  wish  to  expose  to  ridicule  the  represent- 

^.>  ^^jitive  of  so  many  hours  of  laborious  thought.    Prior  to  the 

r  -^^summer  of  1837,  at  which  time  Mr.  Yail's  attention  became 

-^_J attracted  to  my  telegraph,  I  depended  upon  my  pencil  for  sub- 

r^^^^siatence.    Indeed,  so  straitened  were  my  circumstances,  that 

:^  r^  in  order  to  save  time  to  carry  out  my  invention  and  to  econo- 

^y^  miae  my  scanty  means,  I  had  for  many  months,  lodged  and 
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eaten  in  my  studio,  procuring  mj  food  in  small  quantities  from 
some  grocery,  and  preparing  it  myself.  To  conceal  from  my 
friends  the  stinted  manner  in  which  I  lived,  I  was  in  liie  habit 
of  bringing  my  food  to  my  room  in  the  evenings,  and  this  was 
my  mode  of  life  for  several  years. 

More  ImpravemerUs. — ^In  18S6,  and  the  early  part  of  1837, 1 
directed  my  experiments  mainly  to  modifications  of  the  mark- 
ing apparatus,  contrivances  for  using  fountain  pens,  marking 
with  a  bard  point  through  pentagraphic  or  blackened  paper, 
varying  in  the  modes  of  using  and  moving  the  paper,  at  one 
time  on  u  revolving  disc  spirally  from  the  centre,  at  another 
on  a  cylinder,  by  which  means  a  large,  ordinary  sheet  of  pa- 
per might  be  so  written  upon  that  it  could  be  read  as  a  com- 
mon-place book  and  bound  for  reference  in  volumes,  and  de- 
vising modes  of  marking  upon  chemically  prepared  paper.  Ab 
my  means  and  the  duties  of  my  profession  would  admit,  the 
spring  and  autumn  of  1887  were  employed  in  improving  tiie 
instrument,  varying  the  mode  of  writing,  experimenting  with 
plumbago  and  various  kinds  of  ink  or  coloring  matter,  substi- 
tuting a  pen  for  a  pencil,  and  devising  a  mode  of  writing  on  a 
whole  sheet  of  paper  instead  of  on  a  strip  or  ribband  ;  and  in 
the  latter  part  of  August  or  the  beginning  of  September  of 
that  year,  the  instrument  was  shown  in  the  Cabinet  of  the 
University  to  numerous  visitors,  operating  through  a  circuit 
of  1700  feet  of  wire  running  back  and  forth  in  that  room. 

Government  Proposing  fyr  a  Telegraph. — On  the  27lh  of  Sep- 
tember, 1837, 1  addressed  a  letter  to  the  Hon.  Levi  Woodbuir, 
then  Secretary  of  the  Treasury  of  the  United  States,  in  reply 
to  a  circular  from  the  Treasury  Department,  upon  the  subject 
of  Telegraphs,  giving  him  an  account  of  my  invention,  and  of 
my  successful  experiments  thus  far;  and  on  the  S8th  day  of 
November,  I  reported  to  him  my  further  progress  in  another 
letter.  Copies  of  these  letters,  believed  by  me  to  be  true,  may 
be  found  in  Mr.  Vail's  work  upon  the  electro-magnetic  tele- 
graph, pages  69  to  74,  inclusive. 

PMuihed  in  1837.— In  Silliman's  Journal,  for  October,  1887, 
some  of  the  results  of  my  experiments  were  announced,  and 
that  article  was  copied  into  the  Journal  of  the  Franklin  Insti- 
tute for  November,  1887,  and  into  the  London  Mechanics'  Ma- 
gazine for  February,  1888. 

Machinery  complekd^  1837. — In  the  latter  part  of  the  year 
1837,  the  new  instrument  intended  for  exhibition  in  Washing- 
ton was  completed,  and  about  ten  miles  of  wire  piocured/2l 
insulated  and  wound  upon  two  reels. 


Exhibited  to  FranKUn  JnsiiMe. — ^Tbe  instramdiiiirafl  exhibi- 
ted in  the  Hall  of  ihe  Franklin  Institnte,  at  Philadelphia,  on 
its  wa^  to  Washington,  operating  with  perfeot  sneoeeB  through 
ten  miles  of  insulated  wire.  A  committee  was  appointed  to 
examine  it,  a  copy  of  whose  report  maj  be  found,  in'part,  in 
Vail's  book,  beiore  referred  to,  pages  79  and  80,  inclumve. 

Exhibited  to  Conaress. — ^Thence  the  instrument  was  removed 
to  Washington,  where  it  was  exhibited  in  successful  operation 
to  a  multitude  of  persons,  among  whom  were  the  President, 
the  Cabinet,  and  members  of  the  Senate  and  House  of  Bepre- 
sentatives.  It  was  exhibited  in  the  room  of  the  Committee  of 
Commerce  of  the  House,  until  near  the  end  of  the  session. 
That  Committee  made  a  favorable  report  of  the  invention  upon 
the  5th  of  April,  18S8,  recommending  immediate  steps  to  test 
its  utility. 

Caveat  fikd  for  a  Patent. — As  early  as  the  4th  of  October, 
1837,  I  sent  a  caveat  to  the  patent  office,  for  the  purpose  of 
securing  the  invention,  and  on  or  about  the  7th  of  April,  1838, 
filed  my  speciflcation,  and  made  the  application  for  a  patent 
complete.  At  my  own  request,  however,  the  issue  of  the  pa- 
tent was  subsequently  suspended,  lest  my  application  for  pa- 
tents in  the  countries  of  Europe  might  be  defeated  by  my 
invention  becoming  known. 

Morse  went  to  Europe, — In  the  month  of  May,  1888,  in  com- 
pany with  the  Hon.  F.  0.  J.  Smith,  who  had  become  so  well 
convinced  and  satisfied  of  the  practicability  and  value  of  the 
invention  that  he  abandoned  his  seat  in  Congress,  and  took  an 
interest  in  it,  I  embarked  for  Europe. 

PcUent  granted  in  France, — In  France  I  procured  a  patent, 
which,  however,  has  proved  to  be  of  no  value  to  me,  partly 
because  of  my  inability  to  command  the  means  to  bring  the 
invention  into  public  use  in  that  country  within  two  years  (as 
required  by  the  French  Law,)  after  the  date  of  the  patent ; 
but  chiefly  because  of  the  refusal  of  the  French  govern  meni 
to  allow  the  telegraph  to  be  erected  on  the  St.  Germain  rail- 
road, as  would  have  been  in  accordance  willi  the  wishes  and 
petition  of  the  Railroad  Company. 

Received  vrith  Honor. — In  both  England  and  France,  but 
particularly  in  France,  I  was  received  with  great  attention  by 
distinguished  and  scientific  men,  and  my  telegraph  was  gener- 
ally admitted  to  be  superior  to  any  other  invented. 

Exhibited  to  French  Academy  of  Science. — ^I  communicated  an 
abridged  desoriptioa  of  my  invention,  and  exhibited  the  instru- 


408  sBAjrana'B  ixumBskm  oomrAmos. 

meat  in  •petmtioa  to  the  Frenoh  Academy  of  Sdetioes  attlieir 
eeesion  of  die  10th  of  September,  1888,  and  it  was  published 
ia  the  Weekly  Journal  of  the  Aeademy,  oalled  the  '^  Comptea 
BenduBy^'  a  few  days  afker.  That  description,  however,  did 
not  include  the  Local  Circuit  or  Receiving  Magnet 

M.  Arago, — M.  Arago,  the  celebrated  savan^  took  a  peculiar 
interest  in  my  iuvention.  In  March,  1889, 1  retamed  to  the 
United  States,  having  derived  no  pecuniary  benefit  whatever 
firom  my  visit  to  Europe. 

Morse  fotbwi  Daguerreotyping. — General  pecuniary  embar- 
rassment in  the  United  States  at  that  time,  rendered  hopeless 
any  attempt  to  brin^  niy  telegraph  into  use,  and  in  order  to 
procure  the  means  of  subsistence,  I  was  obliged  to  resume  my 
pencil,  in  conjunction  with  the  practice  of  the  Daguerreotype. 

First  pakfU  issued, — In  June,  1840,  I  took  out  my  first  pa- 
tent,  based  on  the  specification  filea  by  me  in  April,  1838, 
having  found  no  other  resources  for  bringing  mv  invention 
into  public  use,  on  account  of  the  heavy  outlay  of  capital  re- 
quired, and  the  impossibility  of  inspiring  confidence  in  results 
so  extraordinary  as  were  promised.  I  petitioned  Congress  for 
aid  to  brin^  out  my  invention  at  the  December  session  of  1842, 
supported  oy  the  strongest  testimonials  of  many  scientific 
men. 

Oongressicmal  Committee  Report  for  p/n  appropriation, — Before 
the  end  of  December  a  strong  report  was  made  by  the  Com* 
mittee  of  Commerce  in  favor  of  tne  measure,  accompanied  by 
a  bill  appropriating  $30,000  for  the  purpose  of  testing  the  prac- 
ticability and  utility  of  the  system. 

First  line  completed,  1844. — The  appropriation  was  made,  and 
after  encountering  and  overcoming  many  difficulties,  I  had  the 
satisfaction  to  witness  the  successful  operation  of  my  system 
of  telegraphing,  on  a  line  of  forty  miles,  from  Washington 
City  to  Baltimore  in  June,  1844,  nearly  twelve  years  firom  the 
date  of  my  invention. 

Improvemenis. — I  further  state,  that  the  combination  of  ma- 
chinery in  constructing  mv  tele^aph  as  put  in  operation  ia 
1844,  was  different  from  tnat  originally  contemplated  and  de- 
scribed in  my  first  patent  in  the  following  respects,  v^z : — The 
combined  circuits  of  my  first  patent,  were  the  combination  of 
two  or  more  circuits  as  links  in  a  main  line  for  the  purpose  of 
renewing  the  power  and  propelling  forward,  indefinitely,  the 
alectrio  eonent^  in  such  volume  as  to  render  the  power  more 
available  at  the  distant  point,  and  to  charge  an  electro-magnet 
with  sufficient  magnetic  force  to  work  a  register  or  move  the 


kver  of  a  re-lay  magmt,  suggested  by  the  probability  indica- 
ted by  my  own  experiments  and  tbe  experiments  of  soientifle 
men,  that  sufficient  magnetic  power  could  not  be  obtained 
from  the  eleotric  current  through  a  very  long  circuit  to  make 
a  mark  of  any  sort  This  difficult  the  undersigned  proposed 
to  obviate  by  means  of  two  or  more  circuits,  each  with  a  bat* 
tery,  coupled  together,  and  broken  and  closed  by  means  of  the 
same  principles  as  the  receiving  magnet  now  used ;  these  links 
of  one  main  line  are  to  be  made  so  short  as  to  secure  the  neo^ 
cessary  magnetic  power. 

The  register  was  to  be  placed,  not  in  a  short  circuit,  as  now 
arranged,  but  on  a  link  in  the  main  line.  But  this  arrange- 
ment was  liable  to  the  practical  inconvenience,  that  it  would 
always  require  two  lines  of  wire,  both  always  in  order ;  be- 
cause the  receiving  magnet  woula  work  only  in  one  direction. 
While  preparing  to  buud  the  line  from  Washington  to  Balti- 
more, 1  ascertained,  by  experiment  on  160  miles  of  insulated 
wire,  and,  some  time  previously,  upon  88  miles  of  wire,  that 
magnetic  power  sufficient  to  move  a  metallic  lever  could  be 
obtained  from  the  eleotric  current  of  a  circuit  of  indefinite 
length,  and  that  there  was  no  necessity  for  combining  two  or 
more  circuits  together  for  the  purpose  of  renewing  the  power  at 
ehort  intervale  on  the  mam  lme» 

Relay-Magnet  applied. — ^I  then  devised  the  present  combina* 
tion,  which  enables  me  to  work  the  same  wire  both  ways,  dis- 
pensing with  one  of  the  two  wires  originally  supposea  to  be 
necessary  under  all  circumstances.  This  combination  consists 
of  one  main  circuit,  connected  by  the  receiving  magnet  with 
as  manj  short  office-circiiits  as  may  be  desired,  upon  which 
respectively  are  the  requisite  registers,  and  not  upon  the  lines 
of  the  mam  line,  as  originally  contemplated.  Any  of  these 
office-circuits  may  be  separated  from  the  main  line  without 
affecting  its  efficiency ;  whereas  the  breaking  of  a  link  in  the 
chain  of  circuits  originally  contemplated  would  interrupt 
all  communication.  In  that  combination  the  battery  at  each 
station  was  to  perform  the  double  purpose  of  working  the 
register  and  breaking  and  closing  the  next  circuit  in  the  main 
Jine. 

In  the  present  combination,  the  purpose  of  the  battery  on 
tbe  main  line  is  lo  close  and  break  the  snort  independent  office- 
circuit,  which  works  the  register.  This  new  combination 
of  parts  was  a  most  valuable  improvement  upon  my  first 
plan«  A  part  of  this  improvement  was  used  on  the  experi- 
mental  line  between  Washington  and  Baltimore,  for  the  first 
timci  in  May,  1844,  and  the  whole  of  the  improvements  in  the 
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year  1846,  on  lines  in  the  cottrse  of  ooiuttrnotion,  in  which  I 
was  interested  as  a  joint  owner. 

The  combination  of  circuits  mentioned  in  my  French  patent 
of  October,  1838,  is  the  same  as  that  mentioned  in  mv  Ameri- 
can patent  of  1840,  and  not  that  described  in  my  American 
patent  of  April  11th,  1846. 

Congress  FaUs  to  Adopt  a  Telegraph. — After  the  successful 
result  of  the  line  from  Washington  to  Baltimore,  I  did  not 
doubt  that  Congress,  at  it?  next  session,  would  adopt  the  tele- 
graph as  public  property,  and  make  provision  for  its  extension. 

In  this  expectation  I  was  disappointed — ^no  means  looking 
to  the  adoption  of  the  telegraph  having  been  proposed,  and  a 
bill  proviaing  for  its  extension  to  iTew-York  having  been 
left  among  the  unfinished  business,  not  having  paased  either 
House. 

Private  Enterprise — M  T,  Line  BuUL — About  five  years  of 
the  patent  had  now  expired,  and  it  was  deemed  proper  to  look 
to  private  enterprise,  as  the  only  certain  means  of  making  it 
valuable.  With  much  difficulty,  a  company  was  organizea  in 
Mav,  1845,  to  build  a  line  from  New- York  to  Washington, 
with  a  subscription  of  $15,000,  which  was  applied  to  the  con- 
struction of  so  much  thereof  aQ  lies  between  New- York  and 
Philadelphia. 

N.  T.  and  Bvffalo  Line. — Soon  after,  a  company  was  orean* 
ized,  and  funds  subscribed  to  build  a  line  from  New- York 
through  Albany  to  Buffalo,  although  the  companies  encoun- 
tered many  difficulties  and  losses*  Having  learned  by  expe- 
rience'that  copper  wire,  though  the  best  conductor,  cannot  be 
relied  on  for  strength,  and  being  obliged  to  exchange  it  for 
iron,  the  public  confidence  in  the  utility  and  value  of  the  tele* 
graph  increased  as  it  progressed,  and  little  difficulty  was  expe- 
rienced in  procuring  tunds  to  build  lines  on  routes  of  any  con- 
siderable importance,  on  terms  of  an  equal  partnership  be* 
tween  the  owners  of  the  patent  and  the  suoscribers  of  funds — 
the  patent  privileges  being  considered  equal  in  value  to  the 
oost  of  construction. 

Morse  the  First  Inventor. — I  ftirther  state,  that  I  believe  my* 
self  to  be  the  first  original  inventor  of  the  American  electro- 
magnetic telegraph,  as  described  in  my  first  patent,  bearing 
date  the  20th  day  of  June,  1840 — ^re-issned  on  the  18th  day 
of  January,  1846 — again  reissued  on  the  18th  day  of  June, 
1848 ;  and  my  second  patent,  bearing  date  the  11th  day  of 
April,  1846,  and  re-issued  on  the  I8th  day  of  June,  1848;  and 
also  of  an  improvement  in  electric  telegraphs,  as  claimed  in 
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mj  letters  patent,  bearing  date  May  1st,  1849 ;  and  that  tlie 
re-issues  are  for  the  same  invention  as  described  in  the  origi- 
nal patents  respectively,  of  which  they  were  re-issnes. 

Mystery  of  BUctricUy, — I  would  further  state,  that  from  the 
mysterious  nature  of  the  power,  which  is  efficient  in  producing 
the  great  result,  that  power  may  be  exhibited  in  an  almost  in- 
finite variety  of  forms,  and  sometimes  in  so  intricate  and  com- 
plicated  a  manner,  as  not  to  be  traced  without  much  study 
and  patience.  This  very  peculiarity  renders  it,  therefore, 
comparatively  easy  to  mystify  its  action  by  complicated  con- 
trivances, and  also  to  conceal,  in  a  great  degree,  the  actual 
similarity  and  dissimilarity  of  power,  process  and  results,  un- 
der a  seeming,  and  only  seeming,  diflPerence. 

The  Recording  Tdegraph, — The  great  end  to  be  attained  ia 
the  invention  of  the  unaersigned,  as  is  clearly  set  forth  in  his 
letters  patent,  is  the  recording  or  imprinting  of  characters,  as 
signs  of  intelligence  at  a  distance.  The  power  employed  is 
that  of  galvanism,  in  any  of  its  known  modes  of  production. 
The  power,  therefore,  is  this  form  of  electricity.  The  result  or 
end  is  the  recording  or  imprinting  of  characters  at  a  distance 
in  a  permanent  manner,  and  by  representing  them  by  sounds. 
The  manner  in  which  I  use  this  power  to  produce  tnis  result 
is  exhibited  in  my  machinery  and  in  my  mode  of  operation. 
In  its  present  practical  form  it  consists  of  the  following  parts : 
A  main  or  long  circuit  of  wire,  which  is  extended  between 
any  two  or  more  distant  places,  and  through  which  main  cir- 
cuit the  electric  current  from  any  battery  or  generator  of  eko- 
tricity  is  made  to  act  at  pleasure,  through  two  helices,  around 
two  cores  of  soft  iron,  making  an  electro-magnet,  which  at> 
tracting  an  armature  attached  to  a  lever  or  its  equivalent,  pro- 
duces motion  in  such  lever  or  its  equivalent,  either  to  act  di- 
rectly in  marking  upon  paper  or  other  suitable  material  at 
practical  distances,  or  indirectly  by  touching  off,  so  to  speak, 
a  second  or  short  circuit,  and  as  many  local  circuits  along  the 
line  as  may  be  desired,  each  containing  a  battery,  which  im- 
parts power  sufficient  to  accomplish  the  great  result,  to  wit: 
to  mark  or  imprint  characters  at  a  distance,  and  to  do  this  at 
as  many  places  along  the  line,  at  the  same  time,  as  may  be 
desired. 

The  resistance  to  be  overcome  is  the  slight  ^  meriujt  of  a 
delicate  armature  upon  a  balanced  lever  and  a  delicate  spring. 
The  lever  breaks  and  closes  by  the  power  thus  exerted  by  the 
SQC(»)dary  or  short  circuit.  The  short  circuit  operates  directly 
upon  the  register,  which  is  an  instrument  of  clock-work  for 
(tarrying  paper,  so  that  the  paper  while  in  motion  is  marked 


412  SHAmnSB'S  TBUMRAra  OOMPAHIOK. 

on  by  a  pen  or  stile  in  contact  with  it^  and  thias  fonning  on  it 
the  acts  and  lines  specially  and  peculiarly  adapted  and  applied 
to  the  purpose. 

Plan  ofTnvenHon  on  Ship  SuUy,  1832. — ^And  I  further  say, 
that  during  my  passage  in  the  ship  Sully  in  the  year  1832, 1 
conceived  and  proposed  at  least  three  ways  to  make  my  said 
signs  for  telegrapning.  First :  by  passing  an  electric  spark 
through  dry  paper  and  thereby  puncturing  it,  in  which  case 
the  broken  parts  of  the  circuit  were  not  to  come  in  contact 
with  the  paper.  Second :  By  electro-chemical  decomposition, 
which  was  to  have  the  paper  moistened  with  a  solution  of  salt 
easily  decomposable  by  electricity,  and  the  broken  parts  of  the 
circuit  of  conductors  to  come  in  contact  with  the  paper.  Third : 
By  the  motive  power  of  electro-magnetism.  By  reflection  and 
study  on  the  first  mode,  I  came  to  the  opinion  that  it  would 
not  answer. 

I  then  turned  my  mind  to  the  second  mode,  which,  by  the 
vse  of  moist  paper  afforded  a  partial  conductor  to  obviate  the 
anticipated  difficulty  in  the  first,  and  it  occurred  to  me  that 
even  the  interposition  of  the  moistened  paper  might  be  avoid- 
ed by  barely  bringing  the  paper  in  contact  with  the  conduct- 
ing wire.  This  latter  idea,  to  wit :  By  electro-chemical  de- 
composition, was  the  most  favorite  one  with  me  on  board  the 
ibxpf  and  for  some  time  after ;  for  I  had  at  that  time  an  indefi- 
nite recollection,  firom  recurring  to  my  college  studies,  that 
there  was  a  class  of  salts  easily  decomposable  by  a  current  of 
electricity;  and  on  learning  that  the  sulphate  of  soda  be- 
loDged  to  that  class,  I  pr<^sed  to  use  that  salt  in  the  following 
manner,  to  wit :  Paper  colored  with  turmeric  was  to  be  moist- 
ened in  a  solution  of  Ghlauber  salts  (sulph-soda) — ^the  paper 
thus  prepared  was  to  be  made  to  pafi»  by  clock-work  in  con- 
tact with  the  conducting  wire  of  a  circuit.  I  was  under  the 
idea  at  that  time  that  the  simple  contact  with  the  wire  through 
which  the  electricity  was  passing,  might  so  affect  the  salt  as  to 
discolor  the  paper.  This  was  my  firat  idea.  My  second  was 
to  make  the  paper  chemically  prepared  to  pass  between  and  in 
contact  with  two  divided  parts  or  points  cS  a  circuit  connect 
iiig  the  two  poles  of  a  galvanic  battery  or  other  generator  of 
^leotricitv.  Then  if  at  any  other  point  of  the  circuit  there  was 
another  broken  or  divided  part,  I  assume  the  following  opera- 
tion would  take  plaoe. 

When  the  prepared  paper  was  made  to  move  slowly  in  oon- 
taot  with  the  wire^  or  Mtween  the  two  first  mentioned  divided 
parts  of  a  circuit,  I  presume  that  while  the  other  divided 
points  were  open,  the  paper  would  pass  without  a  chan^  of 
.«Qlor ;  but  when  they  were  dosed,  and  a  current  of  electnoi^ 
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was  passing,  I  prescimed  the  salt  would  be  decomposed,  and  a 
leddish  brown  mark  would  be  made  upon  the  paper.  This 
was  wholly  conceived  and  proposed  bj  me  on  said  passage. 
These  modes  were  to  be  tested  by  experiments,  after  Iandinff| 
as  I  had  no  means  of  experimenting  on  board  the  ship.  It 
was  not  until  1884,  however,  that  I  had  the  opportunity 
of  testing  theae  modes,  and  of  ascertaining  the  result  by  acta- 
toal  experiment  In  the  year  1884, 1  found  by  experiment^ 
that  mnple  eofUaU  between  the  conducting  wire,  of  an  unbrok- 
en dosed  circuit  and  the  chemically  prepared  paper,  was  not 
sof&cient  to  color  the  paper,  while  by  the  interposition  of  the 
paper  between  the  two  broken  parts  of  a  dosed  circuit,  so 
that  the  electricity  having  been  made  to  pass  through  the  pre* 
pared  paper  tto  oolored  marks  neoeeaary  for  the  P«rpW 
marking  by  telegraphic  signs  were  sucoessftuly  accomplished 
IB  a  rude  manner. 

Experiments  in  1886. — ^In  the  latter  fwrt  of  the  year  18S6| 
soon  after  occupying  my  rooms  in  New-York  City  university, 
I  repeated  this  experiment,  among  others,  and  with  success ; 
and,  bv  the  use  of  my  telegraphic  apparatus  then  constructed, 
I  maae  and  showed  my  telegraphic  characters,  distinctly 
marked  by  electro-chemical  decomposition  upon  paper.  But 
at  this  time,  I  had  matured  in  my  mind  the  electro-magnetic 
mode  of  marking,  and  laid  aside  the  electro-chemical  mode, 
which,  although  I  had  put  in  operation  and  proved  practica- 
ble, was  deemed  by  me  &r  less  eligible  than  the  electro^mag- 
netic  mode. 

Chemical  Tdegraph  PatenUd. — In  1846»  finding  that  attempta 
were  rife  to  start  some  telegraph  under  pretence  of  its  beiii|; 
different  from  mine^  which  was  in  sucoesaful  operation  in  van«- 
ous  parts  of  the  country,  I  returned  to  my  electro-chemical 
mode ;  and,  although  X  considered  it  less  eligible,  it  being  stiQ 
practicable,  and  u^ess  secured  to  me»  as  I  considered  of  right 
it  should  be,  since  I  was  its  first  inventor,  I  reprodueed,  in  the 
spring  and  summer  of  1816,  the  same  result  as  in  the  years 
1884  and  1886,  and  entered  a  caveat  at  the  patent-office  for 
the  same  in  January,  1847,  and  completed  my  application  for 
a  patent  in  January,  1848. 
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CAPTAm  PBLL'8  lsttkb,  1887. 

New-Yobk,  September  27th,  1837. 

Samuel  F.  B.  MQBas,E8q.: 

Dear  Sir^- — On  my  arrival  here  I  reoeived  your  letter  calling 
on  my  recollection  K>r  what  was  said  on  the  subjeci  of  the  eleo- 
trio  telegraph,  daring  the  passage  from  Havre,  on  board  of 
the  ship  Sully,  in  October,  1832.  I  am  happy  to  say,  1  have  a 
distinct  remembrance  of  your  suggesting,  as  a  thought  newly 
ooourred  to  you«  the  possibility  of  a  telegraphic  communica* 
tion  being  effected  by  electric  wires.  As  the  passage  pro- 
gressed, and  your  idea  developed  itself,  it  became  frequenUy  a 
subject  of  conversation.  Difficulty  after  difficulty  was  sug- 
gested as  obstacles  to  its  operation,  which  your  ingenuity  still 
hkbored  to  remove,  until  your  invention,  passing  from  its  firal 
crude  state  throuffb  different  grades  of  perfectionment,  was,  in 
Seeming,  maturea  to  an  available  instrument,  wanting  only 
patronage  to  perfect  it,  and  call  it  into  reality.  And  I  sincerely 
trust  that  circumstances  may  not  deprive  you  of  the  reward 
due  to  the  invention,  which,  whatever  be  its  source  in  Europe^ 
is  with  you,  at  least,  I  am  convinced,  original. 

To  your  question  of  my  having  spoken  on  subsequent  pas- 
sages, to  others,  of  your  invention,  I  might  say,  you  could 
well  anticipate  the  reply;  as  you  enjoined  no  secrecy  on  me, 
it  was  natural  I  should  mention  a  subject  so  interesting  to  me. 
and  have  a  remembrance  of  so  doing  in  several  instanceSi 
but  to  whom,  I  cannot  recollect  When  you  observed  to  me, 
a  few  days  before  leaving  the  ship,  '*  Well,  Captain,  when 
jou  bear  of  the  telegraph,  one  of  tnese  days,  the  wonder  of 
the  world,  remember  the  discovery  was  made  on  board  the 
ship  Sully,"  I  then  little  thought  I  should  ever  be  called  upon 
to  throw  into  the  scale  my  mite  of  testimony  in  support  of 
your  claims  to  priority  of  invention,  for  what  seemed  so 
startling  a  noveltj.  . 

With  my  respects  and  best  wishes. 

I  subscribe  myself, 

William  W.  Pell. 


DEPOSITION  OF  WILLLA.M  W.  PELL. 

I,  William  W,  Pell,  of  Hackensack,  in  the  State  of  New- 
Jersey,  aged  49  years,  on  oath  depose  and  say,  that  I  am  by 
profession  a  mariner. 

I  am  personallv  acquainted  with  Prof.  Samuel  P.  B.  Morse. 
In  the  month  oi  October,  1882,  said  Morse  made  a  passage 
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from  Havre,  in  France,  to  New- York,  in  the  packet-ship  Sully, 
of  which  I  was  then  commander.  After  many  days  of  the 
passage  had  passed,  said  Morse  first  made  mention,  in  the  pres- 
ence of  myself  and  others  seated  with  him  at  the  breakikst 
table,  of  the  idea  of  an  electric  telegraph,  as  having  occurred 
to  him  during  the  passage ;  and  'he  entered  into  some  explana- 
tions of  the  means  bv  which  he  thought  such  an  instrument 
could  be  realized.  Througtout  the  subsequent  portion  of  the 
passage,  his  mind  was  busied  in  bringing  it  to  n^aturity  ;  and 
all  his  improvements  upon  it,  from  its  first  vague  form  through 
all  its  progressing  grsudes  of  perfection,  much  to  its  present 
condition,  were,  as  he  successively  reached  them,  named  in  the 
presence  of  myself  and  others,  until  he  had  presented  to  our 
minds,  before  the  passage  ended,  bis  instrument  essentially  the 
same  as  his  present  one,  and  as  the  one  I  saw  in  operation  at 
the  University  after  that  voyage,  both  in  its  principles  and 
mechanism,  its  numeral  dots,  (diagram  omitted,)  and  its  typhal 
fotm,  thus :  (diagram  omitted,)  most  of  which  are  still  iresh 
in  my  recollection,  as  he  explained  them,  as  are  also  the  words 
he  addressed  to  me  a  few  days  before  leaving  the  ship,  *'  Well, 
Captain,  should  vou  hear  of  the  telegraph  one  of  these  days, 
as  the  wonder  or  the  world,  remember  the  discovery  was  made 
on  board  the  good  ship  Sully." 

His  plan  of  communicating  intelligence  at  a  distance,  was 
by  imprinting  signs  at  a  distance.  W  hile  on  board  the  ship, 
he  described  his  use  of  a  galvanic  trough,  the  circuit  from 
which  was  to  be  broken  and  closed,  by  means  of  a  lever 
aoted  upon  by  the  tooth  types,  which  were  to  be  moved  by  a 
crank. 

At  the  other  extremity  of  the  circuit  was  an  artificial  horse- 
shoe magnet,  with  a  movable  armature,  holding  a  pencil  or 
pen,  and  carrying  it  by  the  movement  communicated  by  the 
closing  and  breaking  of  the  circuit,  over  a  papered-cvlinder, 
on  which  it  traced  a  succession  of  toothed  marks.  This  was 
in  the  month  of  October,  1882 .  On  that  passage.  Prof.  Morse 
also  showed  me  a  sketch-book,  in  which  were  contained  draw- 
ing of  some  of  said  telegraphic  apparatus. 

The  said  sketch-book  was  shown  to  me  last  spring,  and  I 
recognized  it  as  the  same  sketch-book  shown  to  me,  in  the  pos- 
session of  said  Morse  during  said  voyage  of  1832.  When  it 
was  so  shown  to  me  last  spring,  I  wrote  my  name  upon  it^  and 
the  date  of  my  said  signature. 

I  distinctly  recollect  that  the  said  sketch*book,  at  the  time 
that  I  saw  it  on  board  the  packet-ship  Sully,  had  in  it  certain 
drawings  which  I  recognized  when  I  wrote  my  name  upon 
said  leai^  aB  before  stated ;  and  also  on  another  page,  other 
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drawings  of  the  part  of  the  appaiBtos  and  muchineB  described 
by  Professor  Morse  for  his  tel^aph,  whioh  I  also  reooUeeted 
having  seen  in  said  book  during  tne  voyage  aforesaid,  and  I 
recognized  them  when  so  shown  to  me  last  spring,  and  thw 
wrote  my  name  upon  the  page  containing  them. 

When  said  Morse  show;ed  me  an  apparatus  and  machine  in 
operation  at  the  University,  in  the  city  of  Kew- York,  I  recog- 
nized the  instrument  the  moment  I  saw  it,  as  bein^  constructed 
upon  the  same  general  principles  of  the  telegraphic  instrument 
described  by  Prof.  Morse,  on  board  the  ship  Sully,  on  his  pas- 
sage from  Havre,  in  1882. 

•  •  #  *  • 

Wm.  W.  Pell. 

Bwom  to  and  subscribed  before  me,  at  New-Barbadoea,  this 
6tb  day  of  June,  1840. 

^  ^  John  N.  Ackibicak, 

Justice  of  the  Peace. 
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irt.  in.— TIE  10  ESI  TBIS6E1PI  ilPIAEIT. 

AMERICAN,   AUSTHO-OKRKANIO,   RUSSIAN, 

The  alphabet  of  the  Monse  Tel^aph  is  composed  K>f  dote, 
da^es,  and  spaces,  methodically  arranged,  so  as  to  gi'^e  faoilil^ 
and  celerity  in  manipulation,  perfectljf  in  accordance  with  their 
nse  in  the  language.  In  the  formation  of  the  letters,  Profes- 
sor Morse  had  in  vit«w  the'  arSrttiigetnent  of  a  font  of  type,  and 
those  letters  used  most,  as  in  the  system  of  types,  he  made  the 
most  easy  for  rapid  manipulation.  Thus,  the  letter  e  is  made 
the  quickest  of  all  the.  signs,  being  a  aingle  dot.  In  the  tele- 
graph writing  five  e's  can  be  made  as  soon  as  one  can  be  made 
in  chirography.  Most  of  the  letters  can  be  made  quicker; 
hence,  an  expert  telegrapher,  by  the  Morse  system,  can  write 
by  the  key  much  faster  than  the  most  expert  penman  can 
indite  with  a  pen.  The  advantages  of  celerity  of  the  Morse 
telegraph,  is  owing,  very  much,  to  the  beautiful  arraDgement 
adopted  by  the  inventor,  in  the  combination  of  his  alphabet. 
There  are  some  faults,  however,  in  the  Ametican  alphabet.  In 
the  formation  of  letters  by  the  use  of  spaces,  such  as  in  the 
letters  c,  o,  r,  y,  z,  and  &,  sad  mistakes,  sometimes  occur  by 
bad  telegraphers ;  and  as  an  example,  we  refer  to  a  single  case 
which  has  occurred,  viz. :  a  mercnant  in  New-Orleans  tele- 
graphed to  his  correspondent  in  New- York  to  protect  a  certain 
draft.  The  message  was  received,  protest  the  draft.  The 
only  diflference  between  the  spelling  of  the  two  words,  is  in 
the  use  of  the  c  and  the  s.  These  letters  differ,  telegraphically, 
only  in  tbfe4|)ace  between  the  last  two  dots,  as  will  be  seen  on 
reference  to-  the  alphabet..  Heje  was  a  very  sad  error,  and 
arising  from  a  very  slight  difference.  The  fault,  therefore,  in 
the  American  formation  is  in  the  spaced  letters,  which  is  quite 
a  grievous  one  occasionally.  In  Europe,  a  different  combina- 
tion has  been  adopted ;  and,  although  not  so  rapid  in  commu- 
nication, yet  more  {r%e^  from  liability  of  error.  There  are  no 
spaced  letters.  The  American  alphabet,.aa  .presented  here,  is 
made  from  the  dots  an^  dashes  of  an  ordinary  font  of  type, 
and  are  not  quite  bold  enough  in  face  to  exactly  illustrate  the 
indentation  made  by  the  ordinary  pen  of  the  machine ;  yet, 
many  telegraphers  adjust  their  pens  to  make  marks  equally 
as  delicate  as  those  given  below  ;  and,  in  fact,  many  experts 
write  much  finer.  The  length  of  the 'dashes  and  the  length 
of  a  given  letter,  wholly  depends  upon  the^ill  of  the  writer. 
Some  will  make  a  t  as  long  as  the  1,  as  given  below ;  and 
then,  again,  others  will  make  an  1  as  short  as  the  t,  repre- 
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•ented  bdow,  and  the  t  proportioiiablj  shorter.  Ab  it  is 
the  peiii  some  persons  will  write  a  very  fine  and  delicate  hand, 
while  otheosi  we  John  Haneock  for  instance,  will  write  a  bold 
and  laroe  hAnd.  We  alsogiye  the  figores  of  the  STstem, 
which  follow  the  letters.  The  ponctoations  in  America  are 
only  the  period,  intenogatkin»  and  the  indication  of  a  para- 
graph* DtfaaiB  were  reoommaaded,  bat  never  pnctualfy 
adcfrtad ;  and  many  telegraidieia  only  nae  the  period. 
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A  — 

0.. 

B 

P 

c... 

q,..-. 

D-.. 

E... 

E. 

s  — 

p.-. 

T- 

a— . 

u  — 

H-.- 

T...- 

I" 

W 

J 

I 

K 

T.-.. 

L  — 

Z  — - 

M-« 

ic..- 

N  — 
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1    a^^a 

6 

2 

7 

3 

8 

4 

9 

8 

0  

(.) 

• 

(?)  -..-. 

(1) 
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We  next  give  the  Austro-GeTmanic  Alphabet  for  the  Morse 

2 stem,  whidi  is  in  serviee  nearly  all  over  Europe  where  the 
ktin  letter  is  used— ^mbracinff  all  Germany,  Denmark,  Nor- 
way, Sweden,  Fianee,  Eoglano^  Italian  States,  and  wherever 
the  French,  German,  and  English  languages  are  read :— 


2 

4 
IS 


A 

B 
C 
D 
E 
F 
6 
H 

I 
J 

L 
M 

N 
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P 

Q 
R 

S     •• 

u    •• 
u   ♦• 

w 

X 
Y 

z 
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vuionuu. 


6 
7 
8 
9 
0 
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We  next  append  the  Russian-Morse  Alphabet,  arranged  for 
the  lesser  alpnabet  in  that  language,  being  six  less  than  the 
full  Bussiau.  The  figures  and  punctuations  are  the  same  as 
the  German.  Messages  can  be  sent  in  either  Russian,  German, 
or  French  languages,  with  equal  facility.  Some  of  the  letters 
in  the  Germanic  and  Russian  fibrmationa  are  the  same  as  those 
in  the  American,  especially  letters  of  equivalent  sounds.  We 
have  had  them  engraved  for  the  purpose  of  general  informa- 
tion, and  we  trust  we  shall  not  fisdl  in  accomplishing  the 
obj(^. 

We  would  add,  further,  that  the  letters,  as  engraved,  are 
much  larger  than  those  made  by  the  machine.  The  pen-point 
of  the  Morse  instruments  in  Europe  are  precisely  the  same  as 
those  in  America.  The  registers,  magnets,  and  keys  are  gen- 
erally ver;^  much  the  same  in  form ;  and  those  made  by 
Messrs.  Leiman  &  Halskie,  of  Berlin,  Prussia,  are  equal,  if  not 
superior,  to  anv  others  nuule  in  the  world.  They  are  expert 
mechanics,  and  hold  to  the  useful. 
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A  •«»  4t»    «> 

B  «•  I^ 

3  •  •  M  »  bl 

s  •••  K> 

'       K  ••«»•  n 

H  «»  T 

0  .  > 
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We  next  append  the  Russian-Morse  Alphabet,  arranged  for 
the  lesser  alpnabet  in  that  language,  being  six  less  than  the 
full  Bussiaa.    The  figures  and  punctuations  are  the  same  as 
the  German.    Messages  can  be  sent  in  either  Bnssian,  German, 
or  French  languages,  with  equal  facility.    Some  of  the  letters 
in  the  Germanic  and  Russian  fibrmations  are  the  same  as  those 
in  the  American,  especially  letters  of  equivalent  sounds.    We 
have  had  them  engraved  ^r  the  purpose  of  general  in£»rma- 
tion,  and  we  trust  we  shall  not  £bu1  in  accomplishing  the 
object. 

We  would  add,  further,  that  the  letters,  as  engraved,  are 
much  larger  than  those  made  by  the  machine.  The  pen-point 
of  the  Morse  instruments  in  Europe  are  precisely  the  same  as 
those  in  America.  The  registers,  magnets,  and  keys  are  gen- 
erally very  much  the  same  in  form ;  and  those  made  by 
Messrs.  Leiman  &  Halskie,  of  Berlin,  Prussia,  are  equal,  if  not 
superior,  to  any  others  made  in  the  world.  They  are  expert 
mechanics,  and  hold  to  the  useful. 
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A  •mm  4t» 

B  «»•  ]]( 

4  ->»  in 

3  ••mm^  M 

n  •••  H) 

H  «»  T 

0  •  >' 
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YALBDicrroBT. — ^We  have  finished  oar  work,  and  now  pre- 
sent our  &rewell  respects  to  our  friends — the  patrons  of  the 
Companion, 

Our  publication  has  been  honored  in  both  hemispheres  by 
the  telegrapher,  and  the  devotee  of  science.  We  feel  grateful 
for  such  elevated  consideration. 

We  now  cease  the  publication  of  our  Journal,  and,  also,  any 
fiirther  connection  with  the  management  of  the  telegraph  in 
America. 

It  is  now  more  than  ten  years  since  we  first  became  charmed 
by  the  electric  telegraph.  We  were  then  a  young  practitioner 
at  law,  and,  with  considerable  energy  at  an  early  day,  em- 
barked in  the  new  enterprise.  Owing  to  the  unfortunate  pa- 
tent difficulties,  suits,  controversies,  and  rivalry,  it  sooirbecame 
evident  that  the  field  of  usefulness  was  surrounded  with  very 
great  barriers.  There  was  no  retreat  for  us.  With  a  con- 
sciousness that  Morse  was  a  wronged  man,  that  his  many  years 
of  toil  was  scofied  at  unjustly,  and  that  he  was  entitled  to  the 
credit  he  claimed,  we  with  a  warm  devotion  defended  and  advoca- 
ted  his  rights  over  all  others.  There  was  a  time  when  our 
future  welfare  would  have  been  financially  benefited,  by  assu- 
ming a  different  attitude.  We  never  wish  for  gain  by  the 
outra^  of  others'  rights.  The  continuation  and  multiplicity 
of  suits  and  controversies,  made  it  apparent  that  there  was  no 
possibility  of  ultimate  success.  We  nave  passed  through  the 
ordeal,  in  all  the  elements  of  administration,  and  find  our- 
selves a  few  thousand  dollars  worse  off  than  when  we  began, 
that  is,  so  far  as  our  account  current  of  loss  and  gain  pertains 
to  the  telegraph.  We  still  hold  a  very  large  amount  of  un- 
productive stock,  and  we  must  confess,  that  we  are  likelj  to 
continue  to  hold  it. 

As  to  the  CompantOHj  it  was  started  by  our  own  inclination, 
and  at  our  own  expense.  It  has  been  supposed  by  some, 
that  it  was  mantained  at  the  expense  of  the  patentees ;  such 
was  not  the  case,  either  direct  or  indirect  What  we  have 
said,  in  behalf  of  Professor  Morse,  or  of  any  other  gentleman, 
was  original  with  us.  The  whole  management  of  the  Com^ 
panton  has  been  exercised  by  our  own  independent  wilL 

Our  attention,  for  the  future,  will  be  divided  between  ihe 
two  hemispheres,  and,  perhaps,  the  patrons  of  the  telegrapli 
will  hear  irom  us  again,  in  the  final  accomplishment  of  our 
cherished  wishes,  to  see  the  earth  girdled  with  one  continuous 
electric  and  intelligible  flame,  diffusing  light|  knowledge,  and 
peace  among  nations. 
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